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The  Missouri  River  Basin  Commission  Is  the  principal  agency  for  the  coordination  of  Federal,  State, 
Interstate,  local  and  nongovernmental  plans  for  the  development  of  water  and  related  land  resources  In 
the  area  served  by  the  Missouri  River  and  Its  tributaries.  As  an  Independent  regional  Commission,  It  also 
provides  a  forum  In  which  States  meet  with  Federal  agencies  to  conduct  and  coordinate  water  and 
related  land  resources  planning.  The  Commission's  chairman  Is  appointed  by  the  President;  Its  vice- 
chairman  Is  elected  from  among  State  members. 

MRBC  members  are  Colorado;  Iowa;  Kansas;  Minnesota;  Missouri;  Montana;  Nebraska;  North  Dakota; 
South  Dakota;  Wyoming;  Department  of  Agriculture;  Department  of  the  Army;  Department  of  Commerce; 
Energy  Research  and  Development  Administration;  Environmental  Protection  Agency;  Federal  Power 
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velopment;  Department  of  the  Interior;  Department  of  Transporation;  Yellowstone  River  Compact  Com- 
mission; Big  Blue  River  Compact  Administration.  Canada  is  an  observer. 
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PREFACE 

This  document  is  a  summary  of  studies  carried  out  by  the  Wind-Bighorn- 
Clarks  Fork  Study  Team,  using  data  available  from  past  studies  or  new  data  pro- 
vided by  Study  Team  members  that  prepared  Issue  Papers  on  their  own  area  of  in- 
terest, or  by  Ad  Hoc  Committees  or  private  consultants  that  developed  back- 
ground material  for  each  functional  area  considered.  No  field  work  was  done 
by  the  Study  Team  and  no  central  staff  was  available  for  analytical  work.  The 
studies  leading  to  this  report  involved  analysis,  updating,  interpretation  and 
adjustment  of  available  data  by  individuals  or  groups  represented  on  the  Study 
Team. 

The  designated  Study  Team  was  composed  of  the  individuals  shown  on  the 
back  of  this  sheet.  In  addition,  members  of  the  general  public  who  came  to  the 
meetings  were  invited  and  urged  to  participate  in  the  meetings  as  Team  members, 
and  many  did  so.  However,  none  except  the  designated  members  or  their  assis- 
tants prepared  issue  papers  or  otherwise  participated  in  the  planning  process 
beyond  the  point  of  offering  verbal  comments  and  suggestions  at  the  meetings. 

The  Study  Team  met  nine  times  during  the  course  of  the  report  preparation. 
Average  attendance  at  the  meetings  was  21  -  11  designated  members  and  10  from 
the  general  public.  Minutes  of  the  meetings  are  filed  with  other  supporting 
material  in  the  Missouri  River  Basin  Commission  offices  in  Omaha,  Nebraska. 

At  the  outset  of  the  study,  separate  study  teams  were  established  for  the 
Wind-Bighorn  and  Clarks  Fork  areas.  After  an  initial  meeting  by  each  of  the 
Teams,  the  two  groups  combined  into  a  single  Wind-Bighorn-Clarks  Fork  Study 
Team  that  included  all  members  of  the  two  teams  initially  established.  The 
Federal  and  State  members  were  identical  in  the  initial  teams,  so  the  combina- 
tion did  not  create  any  significant  problems,  and  it  simplified  the  coordina- 
tion and  administrative  procedures. 

Representatives  of  private  and  semi-private  firms  or  agencies  were  most 

helpful  in  providing  data,  presenting  information  at  Study  Team  meetings,  and 

otherwise  helping,  when  called  upon. 
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Wyoming  Summary 

This  report  is  one  of  seven  similar  documents  that  cover  the  Yellowstone 
River  Basin  and  Adjacent  Coal  areas  in  Montana,  North  Dakota  and  Wyoming.  The 
seven  Planning  Area  reports  are  summarized  in  a  volume  covering  the  entire 
Yellowstone  Study  Areao  Two  of  the  Planning  Area  reports  cover  the  Wyoming  por- 
tion of  the  study  area,  —  one  covers  the  Wind,  Bighorn  and  Clarks  Fork  drain- 
ages west  of  the  Bighorn  Mountains  divide  and  the  other  covers  the  Tongue, 
Powder  and  Cheyenne  River  drainages  east  of  the  divide.  In  combination,  the 
two  Wyoming  reports  cover  roughly  the  north  half  of  the  state. 

At  the  outset  of  the  study  in  early  1976  it  was  generally  believed  that 
water  demands  for  coal  development  in  Northeast  Wyoming  would  be  so  great  that 
local  supplies  would  be  inadequate  and  it  would  be  necessary  to  import  water 
into  the  area  from  other  drainages  in  Wyoming  --  possibly  the  Clarks  Fork, 
Bighorn  or  Green  RiverSo  The  consequences  of  these  anticipated  trans-basin 
diversions  were  not  known,  but  were  expected  to  be  seriously  disruptive  of 
the  environmental,  social  and  economic  climates  in  each  planning  area.  There 
were  also  wide-spread  fears  that  the  population  influxes  associated  with  coal 
developments  would  create  totally  unmanageable  boom  and  bust  conditions  in  the 
mining  areas  and  other  parts  of  the  State. 

The  results  of  this  study  show  that: 

1).  The  level  of  coal  extraction  will  be  high,  but  probably  considerably 
less  than  many  past  prognostications.  The  demand  for  coal  may  not  be  as  high 
as  formerly  anticipated,  and  the  ability  to  mine,  transport  or  convert  the  coal 
will  develop  more  slowly  than  heretofore  predicted  considering  the  multitude 
of  problems  --  environmental,  social  and  economic  --  that  must  be  faced.  Vir- 
tually all  of  the  anticipated  coal  development  will  occur  in  the  Northeast 
Wyoming  Study  Area. 


2).     The  water  needed  for  any  conceivable  level   of  mining  and  any  reason- 
able level   of  conversion  or  slurrying,   is  available  within  the  study  areas,  and 
within  the  limits  of  water  availability  under  the  Yellowstone  River  Compact,  with- 
out jeopardizing  agricultural,  municipal,   recreational   or  other  foreseeable  water 
uses.     Storage  will   be  required  to  firm  up  the  available  supplies  for  year  around 
uses,   but  the  amount  of  new  storage,  and  the  number  of  storage  facilities,  is 
relatively  small   compared  to  existing  developments.     Over  70  percent  of  new  water 
uses  will    result  from  agricultural   developments,  only  25  percent  will   result 
from  energy  conversions  and  slurry  lines,  and  about  5  percent  will   be  needed  for 
municipal,   domestic,   livestock  and  other  minor  uses. 

3).     Agriculture  will   continue  to  be  the  backbone  of  the  northern  Wyoming 
economy.     Energy  developments  will   entail   changes  in  land  use  on  about  three  one- 
hundreths  of  one  percent  of  the  land  in  the  two  Study  Areas.     These  changes 
will   not  infringe  on  the  area's  capability  to  produce  considerably  more  than 
its  share  of  national   agriculture-product  needs. 

4).     The  developments  recommended  by  the  Wyoming  Study  Teams  will   create 
population   increases,   by  the  year  2000,  of  about  15,000  people  in  the  Wind- 
Bighorn-Clarks  Fork  area  and  50,000  in  Northeast  Wyoming.     These  increases  will 
create  problems  and  costs  of  providing  housing,  services  and  social   facilities 
in   some  coinmunities.     All   of  the  areas   that  will   be  most  seriously  affected  are 
aware  of  the  forthcoming  problems  and  are  preparing  to  meet  them.     These  prepara- 
tions appear  to  be  adequate  to  avoid  the  severe  boom-and-bust  problems  that 
have  occurred  in  other  areas   in  recent  years   --  but  even  with  careful   advance 
preparation,  critical   short-term  problems  are  wery  apt  to  develop. 

5).     The  economy  of  the  Study  Areas  and  the  State  will   be  materially  im- 
proved as  a  result  of  the  Recommended  Plan  development.     Offsetting  these  econ- 
omic gains  will   be  public-service,  environmental,  and  social   costs,   largely 
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unmeasured  but  none-the-less  real,   involving  construction  and  operation  of  new 
schools,  hospitals,  social-service  facilities,  pollution  control  equipment, 
roads,  streets,  and  a  host  of  other  items   that  are  ordinarily  provided  at  public 
expense;  and  some  degree  of  change  in  the  quality  of  life  as   it  is  perceived  by 
Wyoming  residents. 

Some  of  the  overall  effects  of  the  proposed  or  anticipated  developments 
are  shown   in  the  following  summary  tables. 


Effect 


Unit 


Change  That  Would  Result  From 
Recommended  Plan   1975-2000 


Item  &  Measurement  Unit 


Wind-Big- 
horn-Clarks 
Fork 


Northeast 
Wyoming 


Northern 
Wyoming 
Total 


Land  Use,  Acres 
Irrigated  Cropland 
Nonirrigated  Cropland 
Irrigated  Pasture 
Nonirrigated  Pasture 
Forest  and  Woodland 
Rangeland      / 
Industrial  Land- 
Developed  Recreation  Land 
Water  Area 

Irrigation  and  Conservation,  Acres 
New  Irrigated  Areas 
Supplemental  Supplies 
Drainage 
Land  Conservation  Measures 

Water  Consumption,  Acre-feet 
Irrigation 

Municipal  &  Rural  Domestic 
Livestock 

Industry  and  other  ^/ 
Total 

Recreation 
Recreation  Opportunity, Reg.  Days 
Open  Space,  Acres 
Protected  Streams,  Miles 
Wilderness  Area  Additions,  Acres 
Water  Area,  Acres 

Fish  and  Wildlife,  Acres 
Dryland  habitat 
Irrigated  habitat 
Water  Area  (fishing) 
Habitat  essentially  lost 


122,237 

5,030 

127,267 

-2,150 

-850 

-3,000 

-6,390 

-- 

-6,390 

-1,173 

-398 

-1,571 

-588 

-299 

-887 

-119,658 

-18,654 

-138,312 



8,614 

8,614 

566 

132 

698 

7,156 

7,125 

14,281 

122,237 

5,030 

127,267 

17,301 

18,400 

35,701 

24,552 

-- 

24,552 

1,993,540 

5,799,100 

7,792,640 

240,300 

26,200 

266,500 

1,001 

9,500 

10,501 

2,941 

5,500 

8,441 

5,640 

102,520 

108,160 

249,882 

143,720 

393,602 

647,700 

184,300 

832,000 

63,796 

2,100 

65,896 

330 

88 

418 

97,000 

-- 

97,000 

7,156 

7,125 

14,281 

-128,539 

-20,201 

-148,740 

122,237 

4,330 

126,567 

6,302 

4,142 

10,444 

890 

8,746 

9,636 

vn 


Wi 

nd-Big- 

1 

Northeast 

Northern 

Item  &  Measurement  Unit 

horn-Clarks 

Wyomi  ng 

Wyoming 

Fork 

Total 

Energy  ^J 

Coal   Mined,  Million  tons  per  year 

0 

203.5 

203.5 

Electric  Generation,  Megawatts 

20 

2 

,000 

2,020 

Electric  Energy,  Megawatt-hours/year     84 

,700 

10,520 

,000         10, 

,604,700 

Social   and  Economic  Effects 

Increased  Employment,  persons 

Population  Increases,  persons 

.989 

7.000 

7.989 

Employees  &  Families 

5 

,070 

20 

,000 

25,070 

Indirect 

.JO 

,000 

30 

,000 

40,000 

Personal   Income  -  $  million  per  year^^, 

25.5 

77.5 

103.0 

Economic  Activity  -  $  million  "     " 

£/ 

32.1 

105.0 

137.1 

Investment  Cost,  $  million 

296.9 

236.8 

533.7 

Annual    Cost,  $  million 

22.5 

22.6 

45.1 

Annual   Benefits,  $  million 

Primary 

21.7 

26.3 

48.0 

Secondary 

35.2 

31.5 

66.7 

Total 

56.9 

57.8 

114.7 

Cost  Sharing,   $  million 

Federal 

79.0 

40.3 

119.3 

State 

20.6 

9.7 

30.3 

Other 

197.3 

186.8 

384.1 

Total 

296.9 

236.8 

533.7 

a/     These  effects  result  largely  from  private  investments,  but  they  are  shown 
here  to  fully  cover  the  impacts  associated  either  directly  or  indirectly  with 
the  recommended  public  expenditures  shown.   About  30,000  acre-feet  of  the  total 
demand  is   expected  to  come  from  groundwater. 
b/     Direct  employment  effects  only. 


vm 


TABLE  OF  CONTENTS 

Preface  iii 

Wind-Bighorn-Clarks  Fork  River  Basin  Study  Team  iv 
Wyoming  Summary                                                                                                          v-viii 

CHAPTER  I  -  INTRODUCTION 

PAGE 

Background  and  Authority  I-  1 

Purpose  of  the  Report  2 

Scope  of  Study                                ^  3 

Organization  of  Study  4 

Study  Direction  4 

Management  Group  5 

Ad  Hoc  Groups  6 

State  Study  Teams  6 

State  Involvement  7 

Public  Participation  7 

Interstate  and  Study  Area  Planning  Coordination  8 

Study  Area  Description  9 

Study  Area  Objective  10 

CHAPTER  II  -  NATURAL  RESOURCE  BASELINE 

Physiography,  Geology  and  Land  Area  II-  1 

Climate  2 

Soils  and  Vegetation  2 

Land  Resource  Areas  2 

Soi 1 s  7 

Vegetation  9 

Mineral  Resources  10 

Mineral  Fuels  11 

ix 


PAGE 
Petroleum  11-11 


Coal 
Uranium 


Land  Use 

Agricultural 

Non-irrigated  Cropland 

Irrigated  Cropland 

Crop  and  Livestock  Production 


Land  Ownership  and  Administration 
Wind  River  Indian   Reservation 


12 
13 


Non-Energy  Minerals  " 

15 

16 


Iron  Ore 
Bentonite 
Sand  and  Gravel 
Stone 
Copper 
Other  Minerals  ^' 


17 
17 
17 


18 
18 
18 
18 
21 


Potentially  Irrigable  Land  21 


24 
26 


Fish  and  Wildlife  26 

Terrestrial  Wildlife  27 


Aquatic  Wildlife 
Outdoor  Recreation  Resources 

Wyoming  State  Programs 

National  Forests 

Private  Sector 
Water  Resources 

Water  Supply 

Surface  Water  Supply  ^^ 


30 
32 
33 
35 
39 
39 
39 


Surface  Water  Rights  ^^ 

Interstate  Compacts  ^^ 


Surface  Water  Supply 
Existing  Reservoir  Regulation 
Potential    Reservoir  Sites 
Groundwater  Supply 
Groundwater  Use 
Water  Quality 

Surface  Water 
Wind  River  Basin 
Bighorn  Basin 
CI  arks  Fork  Basin 
Groundwater 
Waste  Water  Treatment 

Forest  Water  Quality  Problems 


PAGE 
11-65 

65 

65 

71 

74 

75 

75 

84 

84 

84 

88 

89 

91 


CHAPTER  III   -  SOCIO-ECONOMIC  CHARACTERISTICS 


Population 

Historical    Development 

Population  Estimates 

Rural  and  Urban  Population 

Educational  Attainment 

Age  Distribution 
Income  and  Income  Distribution  for  Families 
Earnings  by  Sector  and  Per  Capita  Personal  Income 
Employment 

Sector  Employment 

Unemployment  Rate 
Agriculture 

Farm  Size  and  Income 


III-  1 

1 

4 

5 

7 

7 

9 

11 

14 

14 

15 

17 

18 


XI 


CHAPTER  IV  -   PROJECTED   REQUIREMENTS 

PAGE 
Population  IV-   1 

Agriculture  5 

The  Agricultural   Economy  5 

Increased  Agricultural   Production  Potentials  6 

Timber  10 

Saline  Seeps  11 

Municipal,   Domestic  and  Industrial   Water  Uses  12 

Municipal   and  Domestic  12 

Stock  Water  14 

Manufacturing  14 

Industrial   Water  Marketing  15 

Flood  Control  18 

Effects  of  Flooding  21 

Main  Stream  Reaches  and  Tributaries  22 

Current  Flood  Damages  23 

Future  Flood  Damages  23 

Instream  Flow  23 

Definition  of  Instream  Flow  Needs  23 

Summary  of  Instream  Needs  26 

Energy  28 

Oil   and  Gas  28 

Uranium  28 

Coal  28 

Electric  Power  29 

Summary  of  Energy-Related  Water  Uses  35 

Non-Energy  Minerals  36 

Benton ite  36 

xii 


PAGE 

Iron  IV- 36 

Sand  and  Gravel  36 

Stone  37 

Gypsum  37 

Lime  37 

Feldspar,  Nonbetonitic  Clays,  Pumice  and  Sodium  Sulfate  38 

Copper  38 

Non-Energy  Mineral   Water  Needs                                        _  38 

Livestock  Water  40 

Outdoor  Recreation  40 

Problems  and  Concerns  on  National   Forests  43 

Rivers  49 

National  Value  Rivers  50 

Regional  Value  Rivers  51 

Areas  of  Special  Concern  51 

Visitor  Use  and  Effects  Upon  Park  Resources  51 

Development  of  Energy  Related  Resources  52 

State  and  Local  Agency  Park  and  Recreation  Resources  53 

The  Natural  Landmarks  Program  54 

Scenic  Easement  Needs  54 

Summary  of  Recreation  Needs  55 

Recreation  Water  Use  55 

Land  Conservation  55 

Historical  Development  of  Land  Use  60 

Effects  of  Land  Conservation  61 

Current  Status  and  Projected  Requirements  62 

Fish  and  Wildlife  63 


xni 


PAGE 

Terrestrial   Wildlife  IV-63 

Big  Game  63 

Small   Game  64 

Furbearers  64 

Raptors  66 

Endangered  and  Threatened  Terrestrial   Wildlife  66 

Aquatic  Wildlife  67 

Sports  Fisheries  67 

Commercial   Fisheries  67 

Other  Fisheries  67 

Amphibians,   Reptiles,  and  Mollusks  68 

Economic  Impact  of  Hunting  and  Fishing  68 

Erosion  Control  69 

Streambank  Erosion  on  Tributaries  69 

Erosion  on  Major  Streams  71 

CHAPTER  V  -  WATER  AND  RELATED  LAND  RESOURCE   PROBLEMS  AND  OPPORTUNITIES 

Constraints  on  Resource  Management  V-   1 

Institutional    Constraints  1 

Federal   Legal   Constraints  2 

Navigable  Waterways  2 

Land  Limitations  3 

Winters  Doctrine  3 

The  Federal    Power  Act  of  1920  3 

The  Fish  and  Wildlife  Coordination  Act                                                            3 

The  Yellowstone  River  Compact  3 

The  Stock-Raising  Homestead  Act  of  December  29,   1916                                   4 


XIV 


PAGE 

The  Federal  Water  Pollution  Control  Act  Amendments  of  1972  V-  4 

The  Clean  Air  Act  4 

The  National  Environmental  Policy  Act  of  1970  4 

The  Wilderness  Act  of  September  3,  1964  4 

The  Presence  of  Historical  or  Archaeological  Data  4 

The  Endangered  Species  Act  of  1973  4 

The  Surface  Mining  Control  and  Reclamation  Act  of  1977  5 

Wyoming  Legal  Constraints                  ^  5 

The  Wyoming  Water  Code  5 

The  Wyoming  Environmental  Quality  Act  of  1973  5 

The  Wyoming  Industrial  Development  Information  and  Siting 

Act  of  1975  5 

The  Wyoming  Excise  Tax  Act  on  the  Extraction  on  Minerals  6 

The  Future  Without  A  Plan  6 

Agricultural  Production  8 

Crops  13 

Forage  from  Pasture  and  Range  15 

Livestock  Production  16 

Municipal,  Domestic  and  Industrial  Water  Supply  17 

Flood  Control  18 

Indian  Water  Requirements  19 

Instream  Flows  20 

Energy  Development  20 

Mineral  Development  21 

Outdoor  Recreation  22 

Land  Conservation  22 

Fish  and  Wildlife  23 

Water  Quality  28 

XV 


PAGE 

Demands  For  Water  Under  the  "Without"  Condition  V-29 

Remaining  Needs  32 

Agricultural   Production  32 

Saline  Seeps  34 

Municipal,  Domestic  and  Industrial  Water  36 

Land  Conservation  35 

Flood  Control  36 

Instream  Flows  37 

Energy  38 

Outdoor  Recreation  38 

Fish  and  Wildlife  39 

Erosion  Control   and  Water  Quality  Management                                                 40 

Opportunities  for  Meeting  Needs  40 

Wind  River  Basin  42 

Upper  Badwater  Creek  Watershed  44 

Upper  Beaver  Creek  Watershed  47 

Crow  Creek  Project  50 

Green  Valley  Ranches  Project  54 

Hidden  Valley  Project  55 

Kirby  Draw  Project  58 

Muddy  Ridge-Riverton   Unit  60 

Mule  Butte  Project  61 

North  Hudson   Irrigation  Project  62 

Popo  Agie  River  Recreation  64 

Preacher  Draw-Beaver  Creek  Irrigation  Project  66 

Sand  Mesa  Habitat  Project  68 

Taylor-Dutch   Flat  Ditch  72 


XVI 


PAGE 

Winchester  Project  V-   74 

Wind  River  Recreation  77 

Bighorn  River  Basin  79 

Banjo  Flats   Irrigation  Project  79 

Bighorn  River  Recreation  81 

Bighorn  Unit  83 

Buffalo  Bill   Reservoir  Enlargement  85 

Cloud  Peak  Wilderness  Area                                           --  91 

Cody  Canal   Rehabilitation  91 

Cody  Pump  Area  95 

Crooked  Creek  Watershed  96 

Gooseberry  Creek  Watershed  98 

Greybull   Flat  Unit  100 

Lower  Greybull   River  Watershed  Project  101 

Lakeview  Canal  103 

Lateral  H-103  104 

Lateral   R-9N  106 

North  Fork  Shoshone  River  Recreation  108 

Nowood  River  109 

Porcupine  Creek-Devil   Canyon  Recreation   (Wyoming  111 

Sage  Creek-Pryor  Mountain                                                        /  113 

Lower  Shell   Creek  Watershed  114 

Shell   Creek  Recreation   (Wyoming)  116 

Shoshone  Extensions  Unit-North   (Polecat  Bench)  118 

Shoshone  Extensions  Unit-South  120 

Shoshone  Extensions  Unit   (South  Additions)  124 

Si  don  Canal  128 

xvii 


Tensleep  Creek 
Wests ide   Irrigation   Project 
Clarks   Fork  Basin 
Badger  Basin  Unit  (Irrigation) 
Clarks   Fork  Recreation   (Wyoming) 
Cyclone  Bar  Watershed 
High  Country  Lakes   Preservation 
Off  Stream  Storage  -  Clarks   Fork  Basin 
Sunlight-Crandall  Basins  Preservation 
Little  Bighorn  River  Basin 
Basinwide  Programs 

Accelerated  Land  Conservation 
Other  Projects   Considered 
Wind  River  Sub-basin 
Wiggins   Damsite 
Bull   Lake  Enlargement 
North  Crowheart  Project 
South  Crowheart  Canal   and  Extensions 
Little  Wind  Supply  Canal 
Coolidge  Extension   Canal 
Shoshoni   Canal 
Hudson  Bench 

Airport  and  Burma  Benches 
Lands   Overlooking  LeClair  Canal 
Rejected  Reservoir  Sites 
Other  Potentials 

Little  and  Middle  Popo  Agie  Rivers 


PAGE 
V-129 

131 

133 

134 

137 

139 

142 

143 

145 

147 

148 

148 

149 

149 

149 

150 

151 

152 

152 

152 

153 

153 

154 

154 

155 

156 

156 


xvm 


PAGE 

Riverton  Irrigation  Project  V-156 

Bighorn  Basin  ]55 

Crooked  Creek  Project  156 

Globe  Canal  ]57 

Heart  Mountain  Estates  I57 

Alternative  to  Lateral  H-103  I57 

Nowood  Alternatives  157 

Wood  River- Gooseberry  Division                                   -^  158 

Sage  Creek  Watershed  Project  159 

Aqueduct  Potentials  159 

Sheep  Mountain  Pumped  Storage  Project  160 

Pipeline  Pumped  Storage  Project  162 

Clarks  Fork  Basin  162 

Beartooth  Unit  162 

Broadwater  Lake  164 


Granite  Lake 


164 


Beartooth  Lake  164 

Deep  Lake  164 

Swamp  Lake  I65 

Upper  Sunlight  Reservoir  165 

Rock  Creek  Storage  Sites  165 

Pryor  Bench  Unit  166 

Clarks  Fork-Shoshone  Diversion  166 


XIX 


CHAPTER  VI  -  PLAN  FORMULATION 

PAGE 

Planning  Procedures  -  Principles  &  Standards  VI-  1 

The  Four-Account  System  3 

National  Economic  Development  Account  3 

State  Regional  Development  Account  4 

Environmental  Quality  Account  4 

Social  Well  Being  Account  5 

Display  of  Data  6 

Project  Formulation  6 

Organization  of  Presentation  6 

The  National  Economic  Development  Plan  7 

The  Environmental  Quality  Plan  20 

General  Considerations  22 

Clarks  Fork  Basin  24 

Flood  Plain  Management  26 

Instream  Flow  Control  28 

The  Evaluated  EQ  Plan  29 

The  State  Regional  Development  Plan  36 

CHAPTER  VII  -  THE  RECOMMENDED  PLAN 

The  Recommended  Plan  VII-  1 

CHAPTER  VIII  -  RECOMMENDED  PLAN  EVALUATION 

Meeting  the  Needs  VIII-  1 

Agriculture  1 

Saline  Seeps  1 

Municipal,  Domestic  and  Industrial  Water  Use  2 


XX 


PAGE 

Land  Conservation  .  VIII-  3 

Flood  Control  3 

Energy  3 

Outdoor  Recreation  5 

Fish  and  Wildlife  5 

Erosion  Control  and  Water  Quality  Management                     6 

Cost  of  the  Program  6 

Cost  Al location  — -               8 

Cost  Sharing  9 

CHAPTER  IX  -  IMPACTS  OF  THE  RECOMMENDED  PLAN 

Land  Use  IX-  1 

Water  Use  1 

Conservation  of  Land  Resources  6 

Recreation  7 

Fish  and  Wildlife  8 

Social  and  Economic  9 

CHAPTER  X  -  CONCLUSIONS  AND  RECOMMENDATIONS 

Conclusions  X-  1 

Recommendations  3 

Surface  and  Groundwater  Law  and  Administration  4 

Water  and  Land  Use  Regulation  4 

Water  Development  and  Management  5 

General  Environment  6 

Municipal  Water  Supply  8 

Flood  Damage  Reduction  8 


XXI 


PAGE 

X-  8 
Energy 

9 

Recreation 

Fish  and  Wildlife  ^° 

Surface  Water  Quality 

List  of  References  -  Wind-Bighorn-Clarks  Fork  ^^^^ 

xxxvi  i  i 

Reviewer's  Comments 


xxn 


LIST  OF  TABLES 

CHAPTER  II   -  NATURAL  RESOURCE   BASELINE 

TABLE  PAGE 

II-   1          Land  Area  by  County  II-  4 

2  Land  and  Water  Areas  by  County  5 

3  Land  Resource  Regions  and  Areas  6 

4  Forest  Land  Resources  10 

5  Mineral   Production  11 

6  Production  of  Petroleum,  Natural   Gas,  etc.  12 

7  Production  of  Uranium,  Quantity  and  Value  13 

8  Production  of  Major  Non-Energy  Mineral   Commodities  15 

9  Historical   Acreage  of  Non-irrigated  Crops  Harvested  19 

10  Irrigated  Land  in  Northwest  Wyoming  20 

11  Historical  Acres  of  Irrigated  Crops  Harvested  20 

12  Yield,  Production  and  Acres  of  Harvested  Irrigated  Crops 

for  the  Base  Time  Period  21 

13  Historical   Production  of  Irrigated  and  Non-irrigated  Crops  22 

14  Number  of  Head  of  Livestock  22 

15  Potentially  Irrigable  Lands  23 

16  Surface  Ownership,  Administration,   by  County  25 

17  Big  Game  28 

18  Small  Game  28 

19  Estimated  Use  and  Supply  of  Fishing  30 

20  National  Forest  Recreational  Facility  Inventory  37 

21  Private  Sector  -  Recreation  Inventory  40 

22  Recreation  Area  Inventory  41 

23  Recreation  Area  Summary  43 

24  Estimated  Average  Annual  Streamflows  and  Water  Uses  of 

Bighorn  River  Basin  45 

xxiii 


TABLE  PAGE 
11-25           1975  Depletion  Level-Wind  River-Below  Boysen  Reservoir             11-46 

26  1975  Depletion  Level -Greybull   River-Near  Basin  47 

27  1975  Depletion  Level -Shoshone  River  At  Byron  48 

28  Monthly  Summary  of  1970  Level   Runoff  55 

29  Principal    Reservoirs  in  the  Wind-Bighorn  Basin  66 

30  Major  Reservoirs-Pending  Applications  and  Permits  69 

31  Groundwater  in  Northwest  Wyoming  71 

32  Wastewater  Treatment  Facilities  of  Towns,  Cities,  and 

Water  and  Sewer  Districts  in  the  Wind-Bighorn  Basin  80 

33  Industrial   and  Commercial   Wastewater  Disfcharges  in  the  Wind- 
Bighorn  Basin  81 

34  Bighorn  Basin  -  208  Non-Point  Source  Analysis  83 

35  Wind  River  Below  Boysen  Reservoir,  Wyoming-Historical   and 
Predicted  Concentration  85 

36  Shoshone  River  at  Lovell ,  Wyoming-Historical   and  Predicted 
Concentration  86 

37  Greybull    River  at  Basin,  Wyoming-Historical   and  Predicted 
Concentration  87 

38  Municipal  Waste  Water  Treatment  90 

CHAPTER  III   -   SOCIOECONOMIC  CHARACTERISTICS 

III-   1  Population  Estimates  III-  6 

2  Rural   and  Urban  Population  6 

3  Population  of  Urban  Centers  of  1000  or  more  8 

4  Years  of  School   Completed  by  Persons  25  or  Older  8 

5  General  Age  Distribution  of  Inhabitants  9 

6  Income  and  Income  Distribution  of  Families  11 

7  Personal    Income  and  Earnings  by  Sector  13 

8  Percent  of  Total   Earnings  by  Sector  13 

9  Employment  by  Type  and  Broad  Industrial   Source  16 


XXIV 


TABLE 


PAGE 


III-IO          Average  Annual   Unemployment  Rates  III-17 

11           Farm  Size,   Value  of  Production  and  Farm  Expenses  19 

CHAPTER  IV  -   PROJECTED  REQUIREMENTS   1985-2000 

IV-   1           Baseline  Population,  Employment,  Personal    Income  and  IV-  2 
Earnings 

2  Employment  and  Population   Impacts  of  most  Probable  Energy 
Levels  ^ 

3  Employment  and  Population  Impacts  of  High  Energy  Levels  for 
Wyoming  Planning  Areas  4 

4  Population  Estimates  ^ 

5  Projected  Livestock  Production  Needs  for  1985  and  2000  7 

6  Projected  Crop  Production  Needs  for  1985  and  2000  7 


7  Projected  Needs  for  Harvested  Irrigated  Crops  for  1985 

and  2000. 


8 


8  Projected  Needs  for  Harvested  Non-irrigated  Crops  for 

1985  and  2000  ^ 

9  Livestock  Feed  Units  Produced  and  Consumed,  OBERS 
Projections,  1985  Series  E'  9 

10  Projected  Timber  Resource  Demands  and  Supplies  12 

11  Potential  for  Wetland  Improvement  Through  Water  Level 

Control  12 

12  Municipal  and  Rural  Domestic  Water  Needs,  1975-2000  14 

13  Livestock  Water  Uses  1^ 

14  Manufacturing  Water  Use  15 

15  Industrial  Water  Contracts,  Yellowtail  Unit,  Missouri 

River  Basin  Project  1' 

16  Total  Municipal,  Domestic,  Stockwater  and  Industrial 

Water  Needs  1^ 

17  Designation  of  Main  Stem  Reaches  22 

18  Current  Flood  Damages  Along  Main  Stem  Reaches  24 

19  Current  and  Projected  Flood  Damages  25 

XXV 


TABLE  PAGE 

IV-20  Estimated  Instream  Flow  Needs                                                          IV-27 

21  Estimated  Instream  Flow  Needs  27 

22  Powerplant  Data  for  Bureau  of  Reclamation  Hydroplants  30 

23  REA  Electric  Systems  in  Wind-Bighorn-Clarks  Fork  Study  Area       31 

24  •       Electric  Systems  -  1973  Actual   and  1985  &  2000  Estimated 

Peak  Loads  32 

25  Estimated  Consumptive  Use  of  Water  at  Thermal   Electric 

Power  Plants  34 

26  Estimated  Annual   Non-Energy  Mineral    Industry  Water  39 

27  Livestock  Water  Impoundments,  National   Resource  Lands  40 

28  Existing  Recreation  Demand  (Use)  National   Forest  Lands  44 

29  Dispersed  Recreation  Area  Inventory,  National   Forest 

Lands  48 

30  Projected  Participation  in  Selected  Outdoor  Recreation 
Activities  56 

31  Outdoor  Recreation  Supply,  Demand,  Need  Analysis  57 

32  Recreation  Area  and  Facility  Needs  58 

33  Recreation  Area  and  Facility  Needs  Assessment  59 

34  Projected  Land  Conservation,  Requirements  64 

35  Big  Game  1980  Objectives  for  Districts  2  and  6  65 

36  Small  Game  1980  Objectives  for  Districts  2  and  6  65 

37  Projected  Use  of  Sport  Fishing  Opportunity  67 

38  Streambank  Erosion  Along  Tributary  Reaches  70 

39  Streambank  Erosion  Damages  Along  Tributary  Reaches  71 

40  Streambank  Erosion  Along  Main  Stem  Reaches  72 

41  Streambank  Erosion  Damages  Along  Main  Stem  Reaches  72 


XXVI 


CHAPTER  V  -  WATER  AND  RELATED  LAND  RESOURCE  PROBLEMS  AND  OPPORTUNITIES 


TABLE  PAGE 
V-  1      Crop  Yields  and  Production  -  Present  and  Future  Without 

Plan  V-14 

2  Current  and  Potential  AUM's  From  Federal  and  Nonfederal 

Grazing  Lands  15 

3  Livestock  Production-Present  and  Future  Without  Plan  16 

4  Ongoing  Land  Conservation  Treatment  24 

5  Land  Conservation  on  Non-Federal   Land  25 

6  Land  Conservation  on  Federal   Land  26 

7  1985  Water  Diversion  &  Return  Flow  Additions-Future  Without 

Plan  30 

8  2000  Water  Diversion  &  Return  Flow-Future  Without  Plan  31 

9  Livestock  and  Crop  Production  Needs  and  Harvested  Acreage 
Requirements  33 

10  Irrigated  Acreage  and  Supplemental  Water  Needs  35 

11  Remaining  Land  Conservation  Needs  37 

12  Potential   Irrigation  Units  on  the  Wind  River  Indian 
Reservation  44 

13  Project  Costs-Upper  Badwater  Creek  Watershed  46 

14  Comparison  of  Benefits  and  Costs  For  Structural  Measures- 
Upper  Badwater  Creek  Project  47 

15  Irrigation  Facilities  Structural   Cost-Upper  Beaver  Creek 
Project  49 

16  Distribution  of  Structural   Cost  -  Crow  Creek  Project  53 

17  Comparison  of  Benefits  and  Costs  For  Structural  Measures- 
Crow  Creek  Project  54 

18  Estimated  Costs-Hidden  Valley  Project  57 

19  Comparison  of  Benefits  and  Costs  for  Structural  Measures- 
Hidden  Valley  Project  58 

20  Project  Costs-Sand  Mesa  Project  70 

21  Project  Benefits-Sand  Mesa  Project  71 


xxvn 


1 


TABLE 


PAGE 


V-22  Distribution  of  Structural   Costs-Taylor  Dutch  Flat  Ditch  V-  73 

23  Comparison  of  Benefits  and  Costs-Taylor  Dutch  Flat  Ditch  75 

24  Clarks  Fork  Sub-Basin  -  Irrigated  Land  and  Irrigation 
Depletions  '-^^ 

25  Reservoir  Properties  and  Costs  -  Clarks  Fork  River  Basin 
Offstream  Storage  ^^^ 

26  Design  Properties  of  the  Beartooth  Unit  163 

CHAPTER  VI   -  PLAN   FORMULATION 

VI-  1  Display  of  Beneficial   and  Adverse  Effects  -  NED  Plan  VI-11 

2  Display  of  Beneficial   and  Adverse  Effects  -  EQ  Plan  31 

3  Display  of  Beneficial   and  Adverse  Effects  -  SRD  Plan 


2  Display  of  Beneficial   and  Adverse  Effects  -  Recommended 

Plan 


39 


CHAPTER  VII  -  THE  RECOMMENDED  PLAN 
VII-  1       Rejected  Proposals  VII-  3 

5 


CHAPTER  VIII  -  RECOMMENDED  PLAN  EVALUATION 

VIII-  1       Annual  Costs  and  Benefits  -  Recommended  Plan  VIII-  7 

2  Summary  of  Costs  by  Function  -  Recommended  Plan  8 

3  Cost  Sharing  -  Recommended  Plan  9 

CHAPTER  IX  -  IMPACTS  OF  THE  RECOMflENDED  PLAN 


IX-  1       Land  Use  Changes  Resulting  from  Recommended  Plan  -  Net 

Change  From  1975  to  2000  IX-  2 

2  '   The  Recommended  Plan  -  Changes  in  Irrigation  Water  Diver- 

sion and  Return  Flow  After  1975  -  AF  /Year-1985  and  2000       3 

3  The  Recommended  Plan  -  Changes  in  Water  Diversion  and  Re- 
turn Flow  -  After  1975  AF/Year-1985  4 


xxvm 


TABLE  PAGE 

IX-  4     The  Recommended  Plan  -  Changes  in  Water  Diversion  and 

Return  Flow  After  1975  -  AF/Year-2000  IX-  5 

5  Development  Impacts  of  the  Recommended  Plan  -  Showing 
Net  Changes  From  the  Existing  Condition  (1975)  to  the 

Year  2000  7 

6  Recreation  Impacts  of  the  Recommended  Plan  Showing 
Changes  From  the  Existing  (1975)  Condition  to  the 

Year  2000  8 

7  Fish  and  Wildlife  Impacts  of  the  Recommended  Plan  - 

Showing  Changes  From  the  1975  Condition  to  the  Year  2000       9 

8  Social  and  Economic  Impacts,  1975-2000,  Changes  Resulting 

From  the  Recommended  Plan  o 


XXIX 


LIST  OF  FIGURES 


FIGURE 
I-  1 


CHAPTER  I  -  INTRODUCTION 


Yellowstone  River  Basin  and  Adjacent  Coal  Area  Level 
B  Study  Organization 


Planning  Area  Map 


PAGE 
I-  5 
10 


CHAPTER  II  -  NATURAL  RESOURCE  BASELINE 

II-  1  Basin  Map  II-  3 

2  Mean  Annual   Precipitation  5 

3  Land  Resource  Area  Map  6 

4  Non-Energy  Mineral    Value  by  Commodity  16 

5  Percentages  of  Non-Energy  Mineral   Production  Value  16 

6  United  States  and  Wyoming  Study  Area  Bentonite  Production  16 

7  Irrigated  and  Potentially  Irrigated  Lands  23 
7A  Stream  Fishery  Classification  31 

8  Recreation  Facilities  38 

9  Observation  Wells  and  Selected  Stream  Gaging  Stations  49 

10  Monthly  Flow  of  Selected  Streams  50 

11  Annual   Flow  of  Selected  Streams  in  Bighorn  River  Basin  51 

12  Average  Annual   Stream  Flow  52 

13  Existing  Principal   Reservoir  67 

14  Potential    Reservoir  Sites  68 

15  Pending  Applications  and  Permits  for  Major  Reservoirs  70 

16  Schematic  Diagram  of  Bighorn  River  Basin  Streams  Showing 
Streamflow  and  Total   Dissolved  Solids  78 

17  Water  Temperatures  in  Wind-Bighorn-Clarks  Fork  Streams  79 


XXX 


CHAPTER  IV  -  PROJECTED  REQUIREMENTS   1985-2000 

FIGURE  ^J^J^^ 

IV-  1  Electric  Power  Transmission  in  the  West  Region  IV-3i 

2  Past  and  Estimated  Future  Peak  Loads  and  Energy  Use       ^  33 

CHAPTER  V  -  WATER  AND  RELATED  LAND  RESOURCE   PROBLEMS  AND  OPPORTUNITIES 

V-  1  Land  Conservation  Status  by  Planning  Area  -  Wind-Bighorn        V-  27 
CI  arks  Fork,  Wyoming 

2  Project  Map-Upper  Badwater  Creek  Watershed  45 

3  Project  Map-Upper  Beaver  Creek  Watershed  48 

4  Project  Map-Crow  Creek  Watershed  51 

5  Project  Map-Green  Valley  Ranches  Irrigation  Project  54 

6  Project  Map-Hidden  Valley  Watershed  56 

7  Project  Map-Kirby  Draw  Irrigation  Project  59 

8  Project  Map-Muddy  Ridge  60 

9  Project  Map-Mule  Butte  Irrigation  Project  62 

10  Project  Map-North  Hudson  63 

11  Project  Map-Popo  Agie  River  Recreation  64 

12  Project  Map-Preacher  Draw-Beaver  Creek  Irrigation  Project  67 

13  Project  Map-Sand  Mesa  Habitat  Project  68 

14  Project  Map-Taylor-Dutch  Flat  and  Cemetery  Ditches  72 

15  Project  Map-Winchester  Project  Area  75 

16  Project  Map-Wind  River  Recreation  78 

17  Project  Map-Banjo  Flats  Irrigation  Project  80 

18  Project  Map-Bighorn  Recreation  82 

19  Project  Map-Buffalo  Bill  89 

20  Project  Map-Cloud  Peak  Wilderness  Area  91 

21  Project  Map-Cody  Canal  92 

22  Project  Map-Cody  Pump  96 

xxxi 


FIGURE  PAGE 

V-23  Project  Map-Crooked  Creek  Watershed  V-  97 

24  Project  Map-Gooseberry  Creek  Watershed  99 

25  Project  Map-Greybull   Flat  Unit  100 

26  Project  Map-Lower  Greybull   River  Watershed  102 

27  Project  Map-Lakeview  Canal  104 

28  Project  Map-Lateral   H-103  105 

29  Project  Map-Lateral   R-9N  107 

30  Project  Map-North  Fork  Shoshone  River  Recreation  108 

31  Project  Map-Nowood  River  Drainage  110 

32  Project  Map-Porcupine  Creek  Recreation  112 

33  Project  Map-Sage  Creek  Watershed  113 

34  Project  Map-Lower  Shell   Creek  Watershed  115 

35  Project  Map-Shell   Creek  Recreation  117 

36  Project  Map-Shoshone  Extensions  North  118 

37  Project  Map-Shoshone  Extensions  Unit-South  121 

38  Project  Map-Shoshone  Extensions  Unit-South  Additions  124 

39  Project  Map-Sidon  Canal  128 

40  Project  Map-Tens leep  Recreation  130 

41  Project  Map-Westside  Irrigation  Project  132 

42  Project  Map-Badger  Basin  Unit  136 

43  Project  Map-Clarks  Fork  Recreation  137 

44  Project  Map-Cyclone  Bar  Watershed  141 

45  Project  Map-High  Country  Lakes   Preservation  142 

46  Project  Map-Offstream  Reservoir  Sites-Clarks  Fork  Basin  144 

47  Project  Map-Sunlight-Crandall   Basins  147 

48  Aquaduct  Alternatives   For  Serving  Northeastern  Wyoming  161 

49  Potential   Clarks   Fork-Shoshone  River  Development  168 


xxxn 


CHAPTER  VI  -  PLAN  FORMULATION 

FIGURE  PAGE 

VI-  1     Location  Map  -  National  Economic  Development  Plan         VI-10 

2  Location  Map  -  Environmental  Quality  Plan  30 

3  Location  Map  -  State  Regional  Development  Plan  38 

CHAPTER  VII  -  THE  RECOMMENDED  PLAN 
VII-  1     Location  Map  -  Recommended  Plan  VII-  4 


I 


XXXI 1 1 


CHAPTER  I 
INTRODUCTION 

Background  and  Authority 
The  Missouri  River  Basin  Comprehensive  Framework  Study,  published  by  the 
Missouri  Basin  Inter-Agency  Committee  in  December  1971,  stated  that  the  principal 

planning  objectives  for  the  Yellowstone  Basin  were  "to  intensify  agricultural 

production  and  processing  of  agricultural  products,  development  of  industrial 

a/1/ 
processing  of  coal,  and  expansion  of  the  recreation  and  tourist  industry." 

Shortly  after  completion  of  the  Framework  Study  the  national  energy  crisis 

created  increasing  needs  for  careful  resource  planning  in  the  Yellowstone  Basin 

Area.  This  together  with  other  recognized  needs  led  to  completion  of  a  number 

2/ 
of  programs  and  studies,  such  as  the  North  Central  Power  Study,   Montana- 

3/  4/ 

Wyoming  Aqueduct  Study,   Project  Independence,   Northern  Great  Plains  Resource 

^/ 
Program,   Eastern  Powder  River  Wyoming  Coal  Development  Environmental  Impact 
6/  7/ 

Statement,   and  the  Wyoming  Framework  Water  Plan.    These  studies  universally 
emphasize  the  necessity  to  follow  a  comprehensive  plan  in  making  resource-use 
decisions  for  the  Yellowstone  Study  Area,  and  recognize  the  fact  that  as  con- 
ditions change  there  is  a  need  for  continually  updating  the  comprehensive  coor- 
dinated joint  plan  for  the  basin,  and  for  portions  thereof. 

In  February  1974  the  Missouri  River  Basin  Commission  noted  the  changing 
conditions  in  the  Yellowstone  River  Basin  area  that  were  precipitated  by  the 
1973  oil  embargo  and  other  basin  resource  problems,  and  responded  to  those 
changes  by  initiating  the  Yellowstone  Study  with  a  high  priority.  On 
April  1,  1974,  a  request  was  submitted  to  the  Water  Resources  Council  for  funds 
to  develop  a  Proposal  to  Study  (PTS).  At  the  May  1974  Commission  meeting  a 


a/  Lettered  references  indicate  explanatory  material  shown  at  the  bottom  of  the 
page  on  which  the  reference  appears.  Numbered  references  indicate  source  ma- 
terial listed  in  the  bibliography  at  the  end  of  the  report. 
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motion  was  approved  by  consensus  which  directed  the  MRBC  Chairman  to  appoint 
a  special  Action  Task  Force  on  the  Yellowstone  River  Basin  and  Adjacent  Coal 
Area.  The  Action  Task  Force  proposed  that  a  Level  B  type  study  be  undertaken. 
A  PTS  was  prepared  and  submitted  to  the  Water  Resources  Council  in  July  1974 
with  a  request  by  the  MRBC  Chairman  for  funds  to  initiate  the  study  in  FY  1975. 
Funds  for  initiation  of  the  study  were  not  made  available  for  a  FY  1975  start. 
Thus,  the  proposal  was  deferred,  but  with  a  priority  consideration  for  FY  1975 
funding. 

The  Yellowstone  Study  was  one  of  two  Level  B  starts  that  the  President  re- 
commended in  his  FY  1975  budget  request.  Congressional  approval  resulted  and 
Federal  funds  were  appropriated  for  the  Study  in  December  1975.  State  funds 
had  been  identified  for  the  Study  in  individual  state  budgets  for  1976  and  1977, 
The  study  was  undertaken  as  a  part  of  the  Commission's  Coordinated,  Comprehensive 
Joint  Planning  program  in  early  1975. 

Authority  for  the  study  is  the  Water  Resources  Planning  Act  of  1955  (PL  89- 
SO,  42  U.  S.  C.  1952,  as  amended)  and  Section  209  amendments  to  the  Federal 
Water  Pollution  Control  Act  of  1972  (PL  92-500,  85  Stat.  815).  These  authori- 
zations suggest  that  "the  plan  to  be  prepared  is  a  Level  B  type,  which  is  re- 
gional or  river  basin  in  scope  and  involves  a  reconnaissance-level  evaluation 
of  water  and  related  land  resources  for  the  selected  area.  Level  B  plans  are 
prepared  to  resolve  complex,  long-range  problems  identified  by  framework  studies 
and  assessments;  focus  on  middle  term  (15  to  25  years)  needs  and  desires;  in- 
volve federal,  state,  and  local  interests  in  plan  formulation;  and  identify  al- 
ternative plans  and  recommend  action  plans  or  programs  to  be  pursued  by  indi- 
vidual federal,  state,  and  local  entities." 

Purpose  of  the  Report 
The  overall  purpose  of  the  Yellowstone  Level  B  Study  was  to  formulate  a  com- 
prehensive plan,  including  alternatives  as  necessary,  for  the  conservation. 
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development,  and  management  of  the  water  and  related  land  resources  of  the 
Yellowstone  River  Basin  and  Adjacent  Coal  Area  to  satisfy  and  accommodate  mul- 
tiple purpose  objectives.  The  study  identifies,  describes,  and  recommends  those 
actions  or  implementation-oriented  policies,  plans,  and  programs  within  each 
hydrologic  area  and  the  Study  Area  that  the  Study  Team  believes  are  required  to 
fulfill  the  needs  and  demands  anticipated  in  the  next  10  to  25  years.  Certain 
longer  term  needs  are  identified,  but  emphasis  has  been  placed  on  near  term 
(1975-1985)  and  midterm  (1985-2000)  periods.  The  development  and  operation  of 
energy  facilities  could  have  major  effects  on  the  resource  base,  and  could  re- 
sult in  conflicts  and  disparities  in  development  vs.  environmental  objectives. 
Due  to  these  potential  conflicts,  major  study  efforts  have  been  directed  to 
near-term  requirements  in  order  that  the  Level  B  plan  can  serve  as  a  bridge  to 
timely  and  effective  action  and  implementation  programs. 

Scope  of  Study 
A  Level  B  study  is  comprehensive  in  coverage.  However,  water  and  related 
land  planning  did  not  start  anew  in  the  Study  Area,  as  the  planning  agencies 
at  all  levels  of  government  had  already  produced  a  baseline  of  data  from 
studies  conducted  at  various  investigative  levels.  In  most  respects,  plan  for- 
mulation for  the  study  involved  reconsideration,  reanalysis,  reformulation, 
and  recombining  of  previously  studied  program  elements.  The  intent  was  to  com- 
plete an  analysis  only  in  sufficient  detail  and  depth  to  provide  a  reasonable 
and  implementable  overall  plan,  subject  to  the  findings  of  Level  C  studies, 
for  the  conservation,  development,  and  management  of  the  Area's  water  and  re- 
lated land  resources.  Alternatives  for  solving  or  dealing  with  problems  and" 
meeting  planning  objectives  have  been  evaluated  in  cases  where  there  are  known 
major  differences  of  opinion  on  how  needs  should  be  identified  and/or  met. 
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The  report  of  the  study  deals  with  a  broad  array  of  water  and  land  uses,  and 
identifies  appropriate  agencies  to  complete  feasibility  studies  (i.e.  Level  C 
activities)  and  implementation  actions.  An  identification  of  the  projects  and 
programs  requiring  early  action  provide  a  guide  to  subsequent  implementation 
studies. 

The  time  frame  used  in  the  analysis  is  the  base  year  of  1975,  with  future 
target  years  of  1985  and  2000. 

Organization  of  Study 
The  Missouri  River  Basin  Commission  was  responsible  for  the  conduct,  super- 
vision, and  -T^anagement  of  the  study.  Funding  of  the  Federal  portion  of  the  study 
was  through  the  Water  Resources  Council  to  the  Missouri  River  Basin  Commission. 
State  participation  was  funded  through  regular  funding  channels  in  each  state. 
Public  participation  was  funded  by  the  organizations  or  individuals  participat- 
ing, except  that  the  mileage  costs  to  and  from  meetings  were  paid  by  the  Commis- 
sion for  those  organizations  or  individuals  that  requested  this. 

Study  Direction 

The  Study  Manager  was  given  full  authority  and  responsibility  by  MRBC  to 
conduct  the  study,  serving  under  the  general  supervision  and  direction  of  the 
MRBC  Director  of  Planning  and  Technical  Services.  The  Study  Manager  developed 
work  plans,  budgets,  and  schedules  for  completion  of  task  activities;  reviewed 
and  evaluated  completed  work  assignments,  reports,  and  studies  for  quality  con- 
trol, technical  adequacy,  integration  into  overall  study  efforts;  compliance 
with  work  plan  objectives  and  compliance  with  WRC  Principles  and  Standards;  and 
prepared  recommendations  and  reports  on  results  of  the  study  efforts.  The 
Study  Manager  also  served  as  Chairinan  of  the  Management  Group,  which  advised 
him  on  overall  management,  guidance,  direction,  and  control  for  the  study  effort. 
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Figure  I-l  Yellowstone  River  Basin  and 
Adjacent  Coal  Area  Level  B  Study 
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The  Study  Manager  was 
assisted  directly  by  three 
Assistant  Study  Managers,  one 
for  each  of  the  three  states 
directly  involved  in  the  study. 
Each  Assistant  served  as  coor- 
dinator of  planning,  and  of 
work  activities  of  the  various 
task  groups  and  study  partici- 
pants in  the  respective  State 
of  assignment.  Tlie  Assistant 

Study  Managers  also  maintained  continuing  liaison  with  designated  representa- 
tives of  governmental  and  nongovernmental  entities  in  their  respective  states 
for  purpose  of  delineating  and  expediting  study  inputs  and  outputs.  There  was 
no  central  staff  other  than  the  Study  Manager  and  Assistants,  and  their  respec- 
tive secretaries. 

The  Manager  and  Study  Office  were  located  in  Billings,  Montana,  with  state 
offices  located  in  Helena,  Montana;  Cody,  Wyoming;  and  Bismarck,  North  Dakota. 
Figure  I-l  displays  the  study  organization. 

Management  Group 

The  Management  Group  established  for  the  study  was  composed  of  the  Study 
Manager  and  one  representative  from  the  Corps  of  Engineers,  Environmental  Pro- 
tection Agency,  U.S.  Department  of  Agriculture,  and  the  Confederated  Indian 
Tribes,  and  two  representatives  from  each  state  and  the  Department  of  the 
Interior.  The  primary  function  of  the  Management  Group  was  to  mold  the  seven 
area  plans  into  a  plan  for  the  complete  Study  Area  and  provide  guidance  on 
management  and  direction  for  the  study  effort.  In  addition,  it  provided  study 
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performance  evaluation,   critique,   and  monitoring  and  control    from  a  resource 
allocation  context.     The  Group  thus  provided  assistance  to  the  Study  Manager  in 
policy  formulation,   direction,   and  study  problem  resolutions. 

Ad  Hoc  Groups 

During  the  early  phases  of  the  study  certain  specific  tasks  were  assigned 
to  ad  hoc  groups.  These  groups  were  composed  of  Federal  or  State  agency  repre- 
sentatives or  private  individuals  or  firms  with  a  given  expertise  and  capability 
to  effectively  perform  the  task  assignments.  The  assigned  functional  areas  in- 
cluded: specification  of  basic  demands  and  needs  including  agriculture  in  its 
broad  sense;  outdoor  recreation;  fish  and  wildlife;  in  stream  flow  needs,  energy, 
and  others.  Most  groups  prepared  reports  defining  base  conditions,  projected 
future  requirements,  the  portion  of  those  requirements  that  may  be  satisfied 
through  private  initiative,  and  the  remaining  needs  to  be  met  by  1985  and  2000. 
Other  groups  provided  basic  background  data  in  limited  detail.  Upon  completion 
of  their  given  assignments  the  groups  were  disbanded. 

Study  Teams 

Plan  development,  analysis,  and  associated  public  participation  were  handled 
through  Study  Teams   under  the  direction  of  the  Assistant  Study  Manager  in  each 
state.     Some  Study  Teams  were  set  up  for  individual   planning  areas,  others 
covered  all   of  the  planning  areas  within  a  state.     The  Study  Teams  were  com- 
posed of  members  assigned  by   Federal    and  State  agencies,   and   interested  private 
groups  or  organizations.     Many  individuals  served  on  more  than  one  team. 

The  Study  Teams  have  been  the  most  important  facet  of  the  study  in  that 
they  formulated  the  alternative  and  recorrmended  plans   for  each  planning  area. 
A   typical    sequence  of  events   for  the  Study  Team  in  an   individual    planning  area 
was: 

1.      Preparation  of  a  background  report. 
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2.  Development  of  issue  papers  by  individual  agency,  group,  or  citizen 
involved  in  the  study.  Issue  papers  involved  widely  varying 
amounts  of  detail,  but  generally  they  provided  some  definition  of 
area  needs,  and  some  prognostications  of  what  might  happen  in  the 
area  in  the  absence  of  a  plan.  This  step  somewhat  paralleled  the 
responsibility  of  the  ad  hoc  groups  in  the  development  of  projected 
needs,  and  the  description  of  the  role  of  the  private  sector  in 
meeting  those  needs.  The  difference  was  in  scope  and  degree  of 
coverage.  The  ad  hoc  group  presentation  was  primarily  technical 

to  cover  the  entire  Study  Area  with  a  consistent  description  of 
needs  and  a  disaggregation  of  those  needs  to  the  specified  plan- 
ning area.  The  issue  papers  provided  much  of  the  functional  des- 
cription included  in  this  report. 

3.  The  formulation'  of  alternative  plans  emphasizing  National  Economic 
Development  (NED),  Environmental  Quality  (EQ),  and  State-Regional 
Development  (SRD)  objectives  and  the  development  of  a  recommended 
plan,  with  involvement  of  the  public.  Study  Team  meetings  were 
held  in  the  planning  area  under  study,  and  all  meetings  were  open 
to  the  public. 

State  Involvement 

This  Level  B  study  effort  has  been  heavily  oriented  toward  a  high  degree  of 
State  agency  participation,  both  in  terms  of  task  performance  and  policy  guidance 
through  service  on  the  Study  Management  Group  and  on  State  Study  Teams.  .Addi- 
tionally, the  state  assumed  a  major  role  through  its  cost-sharing  portion  of 
the  study  funding.  The  degree  of  state  involvement  was  strengthened  by  simul- 
taneous work  under  and  outputs  from  ongoing  state  programs  that  are  running  con- 
currently with  the  Level  B  study  effort.  The  state  of  Wyoming  is  moving  toward 
more  detailed  investigations  and  evaluations  based  on  studies  completed  under 
the  Wyoming  Water  Planning  Program.  Resources  expended  on  these  state-oriented 
efforts  provided  input  over  and  above  that  of  the  Level  B  requirements.  Simi- 
larly, efforts  undertaken  on  the  Level  B  study  provide  added  information  for 
use  in  the  various  state  plans  and  programs. 

Public  Participation 

A  continual  emphasis  on  public  awareness,  involvement,  and  participation 
is  called  for  in  the  Federal  Water  Resource  Council's  Principles  and  Standards, 
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which  provided  the  basic  guidelines  for  this  study.  Public  participation  is 
particularly  crucial  in  terms  of  looking  ahead  towards  effective  implementation 
of  programs  based  upon  the  recommended  plans.  Considering  the  large  geographic 
size  and  diversity  of  interests  in  the  Study  Area,  it  was  deemed  inadvisable  to 
structure  a  formal  organizational  entity  such  as  a  Citizens  Advisory  Committee 
or  Citizens  Task  Force.  Interest  groups  within  the  Area  (both  developmental 
and  environmental)  were  already  fairly  well  organized  and  operationally  estab- 
lished, and  many  of  these  organized  group's  representatives  participated  regu- 
larly as  Study  Team  members.  Members  of  the  general  public  also  participated 
directly  on  rhe  Study  Team,  or  at  their  option,  attended  and  participated  in 
selected  Stucy  Team  meetings.  All  meetings  were  publicized  by  appropriate  news 
releases  that  invited  public  attendance  and  participation. 

Interstate  and  Study  Area  Planning  Coordination 
Planning  coordination  for  drainage  areas  crossing  state  boundaries  were 
coordinated  in  three  ways:  (1)  the  Assistant  Study  Managers  for  the  respective 
states  maintained  constant  communication,  directly  and  through  the  Study  Manager, 
on  the  activities  in  their  respective  portions  of  the  Study  Area;  (2)  joint 
planning  meetings  between  members  of  the  affected  study  teams  were  scheduled 
when  conflicts  were  evident  in  planning  philosophies  or  resource  availabilities; 
and  (3)  the  Assistant  Study  Managers  were  called  upon  by  the  Study  Manager  to 
report  to  the  Management  Group  at  appropriate  times  during  the  plan  formulation 
process.  This  process  provided  adequate  coordination  to  provide  compatibility 
overall,  but  at  the  same  time  permitted  enough  freedom  at  the  local  and  state 
levels  to  allow  the  plans  to  reflect  local  conditions  and  preferences. 

A  more  difficult  coordination  problem  revolved  around  the  multitude  of 
water-and/or  land-related  studies  being  undertaken  by  individual  local.  State 
and  Federal  agencies,  when  such  studies  were  related  to  some  single  function  or 
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objective,  and  had  a  time-frame  and  schedule  that  did  not  correspond  to  those 
for  the  Level  B  studies.  Attempts  were  made  to  coordinate  activities  under 
such  programs  as  the  "208"  water  quality  studies,  the  Regional  EIS  coal  studies, 
BLM  and  Forest  Service  land  allocation  studies,  etc.  Even  so,  the  differences  in 
timing  often  made  interchange  of  data  and  analytical  results  ^ery   difficult, 
though  representatives  of  such  other  ongoing  studies  participated  in  Study  Team 
meetings  and  activities.  As  a  result  of  these  difficulties,  it  seems  quite 
likely  that  the  conclusions  of  some  of  these  ongoing  studies  may  not  agree  fully 
with  some  details  of  the  Level  B  analysis.  On  the  other  hand  the  coordination 
and  interchange  that  has  been  possible  has  been  of  great  help  in  at  least  keep4 
ing  basic  philosophies  and  broad  objectives  identified  and  coordinated.  Diff- 
erences in  study  outputs,  if  they  occur,  should  be  matters  of  detail  that  can 
be  accommodated  within  the  frameworks  of  future  planning  and  implementation 
efforts. 

Study  Area  Description 

The  Yellowstone  Study  Area  encompasses  the  37  counties  in  Montana,  Wyoming, 
and  North  Dakota  which  are  wholly  or  partially  within  the  hydrologic  boundary  of 
the  Yellowstone  River  Basin  plus  13  counties  in  North  Dakota  and  2  in  Wyoming 
which  are  outside  the  hydrologic  boundary,  but  within  the  coal  resource  area  of 
eastern  Montana,  northeastern  Wyoming  and  western  North  Dakota  that  is  associated 
with  the  Yellowstone  Basin.  Figure  1-2  identifies  the  counties  in  each  state 
that  are  involved  in  the  study.  The  Study  Area  does  not  include  Yellowstone 
National  Park,  although  a  substantial  part  of  the  Park  is  drained  by  the  Yellow- 
stone River. 

For  the  purposes  of  this  study  the  total  area,  which  covers  about  123,375 
square  miles  or  78,959,645  acres,  has  been  subdivided  into  the  seven  planning 
areas  delineated  on  Figure  1-2. 
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Figure  1-2  Planning  Area 
Yellowstone  Basin  and  Adjacent 
Level  B  Study 
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Study  Area  Objectives 

The  objective  of  the  Yellowstone  Study  is  to  identify  the  best  options  for 
use  of  natural   resources  to  meet  as  many  of  the  area's  and  the  Nation's  needs  as 
is  practicable  within  the  limits  of  the  physical,  social   and  institutional   con- 
straints that  have  been  or  may  be  imposed. 

In  order  to  meet  this  objective,  a  major  effort  was  directed  toward  iden- 
tifying the  Area's   problems.      Potential    conflicts   over  use  of  the  Area's   re- 
sources are  mainly  between  those  who  divert  water  from  the  streams  and  rivers 
and   those  who  prefer  leaving  water  for  instream  flows.     There  is  one  other  con- 
flict which  cuts  across  all   of  the  above  issues  and  that  is   Federal   vs.   State 
water  rights,   particularly  as  manifested  in  the   Indian   and  other  reserved  water 
rights  questions.     Many  problems  arise  concerning  the  dedication  and  use  of  Fed- 
eral, State,   and  private   lands   generally  and  the  mixture  of  surface/subsurface 
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mineral   rights   in  particular. 

To  better  define  potential   problems,   the  staff  identified  four  functional 
areas   that  appeared  to  need  major  study: 

1)  Food  and  fiber  production 

2)  Instream  flow  levels  and  water  quality 

3)  Impact  of  energy  development  upon  the  water  and  land  resource  base,  and 

4)  Indian  water  resource  problems 

The  staff  prepared  issue  papers  on  each  of  the  four  items.     The  Papers   co- 
vered: a  history  of  the  problem  as   it  relates  to  the  Study  Area;  projected  future 
demands  or  needs;  problem  resolution  activities  being  undertaken  by  Federal, 
State,  and  local   entities  to  answer  the  questions  and  problems;  shortfalls  in 
the   various   program  activities;   and,   recommended  solutions    for  resolving  the 
shortfalls.      The  papers  which  served  as   background  and  guideline   information   for 
development  of  task  activities  and  assignments  in  the  Plan  of  Study,  were  never 
refined  for  publication.      Copies   are   included  in  the  supporting  material. 

In  order  to  identify  local   problems  and  opportunities,  each  agency  or  individ- 
ual  Study  Team  member  was  requested  to  prepare  an   issue  paper  covering  his   (or 
her)   views  on  what  should  or  should  not  be  done  in  the  Study  Area  to  best  serve 
the   interests  of  his   constituency.     These  Study  Team  issue  papers   are  included 
in   the  Appendixes.     No   issue  papers  were  provided  by  or  for   the   Indian   represen- 
tatives on   the  Team. 

Following  preparation   of  issue  papers,   the  Team  identified  the  various  pro- 
graiiis   and  projects    (  Trom  those  suggested  for  consideration   by   individual   members) 
that  were  not  incompatible  and  that  were  not  seriously  objectionable  to  other 
Team  members.     These  proposals  were  compared  to  needs   in  the  various   functional 
areas,   and  deletions  or  additions  were  made  as  appropriate.     This  sort  of  reit- 
erative give-and-take   (which   is   outlined   in   graphic  detail    in   the  Plan   of  Study 
for  this  endeavor)   led  to  the  analyses  presented  in   the  following  chapters  of 
this   report. 
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CHAPTER  II 
NATURAL  RESOURCE  BASELINE 

Physiography,  Geology  and  Land  Area 

i./ 
The  Wind-Bighorn-Clarks  Fork  planning  area  includes  all  of  Wyoming 

that  is  drained  by  the  Wind  River;  Bighorn  River;  the  Little  Bighorn  River, 
which  rises  in  Wyoming  and  joins  the  Bighorn  River  near  Hardin,  Montana;  the 
Clarks  Fork  River,  which  rises  in  the  Montana  mountains  northeast  of  Yellow- 
stone Park,  makes  an  80-mile  long  loop  through  northwestern  Wyoming,  and  re- 
turns to  Montana  near  Clark,  Wyoming;  and  that  portion  of  the  drainage  of  the 
Upper  Yellowstone  River  that  lies  southeast  of  (above)  Yellowstone  National 
Park.  The  Wind  and  Bighorn  Rivers  are  actually  the  same  stream  --  the  name 
changes  from  Wind  River  to  Bighorn  River  at  the  "Wedding  of  the  Waters"  in 
the  Wind  River  canyon,  near  Thermopolis.  Clarks  Fork  River  drains  a  sepa- 
rate hydrologic  area,  discharging  into  the  parent  Yellowstone  River  near 
Laurel,  Montana,  some  75  miles  above  the  mouth  of  the  Bighorn  system.  The 
upper  Yellowstone  drainage  above  the  Park,  which  is  also  part  of  a  separate 
hydrologic  area,  is  unpopulated,  and  is  included  in  the  Wind-Bighorn-Clarks 
Fork  area  only  as  a  matter  of  convenience  in  accounting  for  the  entire 
Yellowstone  Study  Areao  Other  river  drainages  involved  are  the  Platte  River, 
a  tributary  of  the  Missouri  River;  the  Green  River  tributary  to  the  Colorado 
River;  and  the  Snake  River  which  flows  into  the  Columbia  River.  The  non- 
Yellowstone  drainages  are  included  for  convenience  in  tabulating  statistical 
data  for  social,  economic  and  other  similar  studies.  Hydrologic  analyses  are, 
of  course,  related  directly  to  the  Yellowstone  basin. 

In  this  report,  the  entire  planning  area  is  referred  to  officially  as  the 
Wind-Bighorn-Clarks  Fork  Basin,  but  the  designations  northwest  Wyoming  and 


a/  Exclusive  of  area  within  the  boundaries  of  Yellowstone  National  Park. 
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"area"  are  most  often  used  for  the  same  geographical   area.     Some  data  for  the 
Clarks  Fork  Basin  are  isolated  to  accommodate  the  separate  studies  required 
for  that  area  because  of  its  hydrologic  isolation.     Figure  II-l   shows  the 
stream  system  of  the  area. 

The  area  contains  over  14,6  million  acres,  as  shown  in  Table  II-l.     About 
91  percent  (13,245,200  acres  or  20,696  square  miles)   is  drained  by  the 
Yellowstone  River.     Table  II-2  shows  the  total   land  and  water  areas  by  county. 

Climate 
The  Wind-Bighorn-Clarks  Fork  Basin  extends  southward  from  the  Wyoming- 
Montana  State  line  for  a  distance  of  approximately  175  miles,  and  eastward 
from  Yellowstone  National   Park  approximately  155  miles  to  the  Big  Horn 
Mountains.     Average  annual   precipitation  varies  from  over  25  inches  in  the 
mountains  ringing  the  area  to  less  than  7  inches  within  the  Wind  River  and 
Bighorn  drainages.     Annual   snowfall   averages  from  14  to  40  inches  over  most 
of  the  plains,   up  to  90  inches  over  Southern  Wind  River  plains,  and  much  higher 
over  the  mountains.     Figure  1 1-2  shows  the  general   precipitation  pattern 
within  and  surrounding  the  area. 

Soils  and  Vegetation 

Land  Resource  Areas 

The  United  States  Department  of  Agriculture  has  divided  the  continental 
land  mass  into  land  resource  units,  land  resource  areas,  and  land  resource  regions, 
Each  sub-division  group  portrays  a  wide  range  of  similarities  in  soil  patterns, 
climate,   type  of  use,  and  other  factors. 

Land  resource  units  are  geographic  areas  of  land,   usually  several   thous- 
and acres  in  extent  that  are  characterized  by  particular  soil   patterns   (including 
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Table  II-l     Wind-Bighorn-Clarks  Fork  Planning  Area  by  County 


a/ 


County 

Co 

Percentage 
unty  in  Area 
100 

of 

Square  Miiles 

Acres 

Percent 

Big  Horn 

3,177.0 

2,033,280 

14.0 

Fremont 

77.0 

9,266.0 

b/ 
5,930,240- 

40.6 

Hot  Sprin 

gs 

100 

2,022.0 

1,294,080 

8.9 

Johnson 

1.4 

58.1 

37,210 

0.2 

Natrona 

9.5 

511.2 

327,230 

2.2 

Park^/ 

99.8 

5,233.0 

3,349,120- 

22.9 

Sheridan 

11.7 

295.1 

188,840 

1.3 

Sublette 

0.3 

14.5 

d/ 
9,290- 

0.1 

Teton 

1.8 

56.3 

36,020-^ 

0.2 

Washakie 

96.8 

2,189.3 
22,822.5 

1,401,120 
14,606,430 

9.6 

Total 

100.0 

a^/     Basic  information  from  Ad  Hoc  Land  Use  Committee  Study,   full   report  is 
included  in  the  appendixes. 

b/     Fremont  County  includes   1,122,760  acres  that  drain  into  the  Platte;   148,560 
acres  that  drain  into  the  Green;  and  89,890  acres  that  drain  into  the  Snake. 

c/     Park  County  figures  exclude  all   of  Yellowstone  Park.     There  are  20,110  acres 
in  the  Park  that  drain  into  the  Wind-Bighorn-Clarks  Fork  Basin,  but  that  are 
not  included  above.     Included  in  the  Park  County  totals  are  149,440  acres 
that  drain  through  Yellowstone  Park  into  the  Upper  Yellowstone  River  in 
Montana.     Similarly,   33,460  acres  of  the  Teton  County  total   drain  into  the 
Upper  Yellowstone. 

d/     Area  that  drains  into  the  Yellowstone. 

slooe  and  erosion),  climate  water  resources,   land  use,  and  type  of  farming. 

A  unit  may  occur  as  one  continuous  area  or  as  several   separate  but  nearby  areas. 

Appendix  C  contains  detailed  material   for  each  area. 

Major  land  resource  areas  consist  of  geographically  associated  major  land 
resource  areas.     Two  of  these  regions--the  Western  Range  and  Irrigated  Region 
and  the  Rocky  Mountain  Range  and  Forest  Region  are  partly  in  this  area. 
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Table   II-2     Land  and  Water  Areas  by  County 
Wind-Bighorn-Clarks  Fork 


WATER  AREA 

LAND 

AREA 

TOTAL 

COUNTY 

Over 

^40  Acres 

Under 
^0  Acres 

TOTAL 

AREA 

(Acres) 

Big  Horn 

12,800 

^,800 

17,600 

2.015,680 

2.033,280 

F  remont 

kk,QOQ 

18,610 

63,610 

5,866,630 

5. 930, 2^40 

Hot  Springs 

- 

^,397 

^,397 

1,289,683 

1,29^4,080 

Johnson 

100 

- 

100 

37,110 

37,210 

Natrona 

100 

300 

^400 

326,830 

327,230 

Park 

15,680 

5,290 

20,970 

3,328,150 

3,3^9,120 

Sher  idan 

- 

500 

500 

188,3^0 

188,8^40 

Sublette 

^00 

100 

500 

8.790 

9,290 

Teton 

500 

- 

500 

35,520 

36.020 

Washakie          | 

- 

- 

- 

1,^01,120 

1,^401,120 

TOTAL 

7^,380 

3^4,197 

108,577 

1^,^97,853 

1^4,606,^430 

Source:     Land  Use  Ad  Hoc  Group 


Figure   II-2     Mean  Annual 
Precipitation  As  of  1965 
(In   Inches) 
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Figure  II-3  shows   the  location  of  the  LRA's  and  Table   II-3  shows  their  relative 


significance. 


Land  Resource 
Region  and  Area 


Table   1 1-3  Land  Resource  Regions   and  Areas 
Wind-Bighorn-Clarks   Fork  Area 


Portion  of 
Total   Basin  Area 


(Percent) 


Western  Range  and  Irrigated  Region 

32  Northern  Intermountain  Desertic  Basins 

33  Semiarid  Rocky  Mountains 

34  Central  Desertic  Plains 

Rocky  Mountain  Range  and  Forest  Region 

43  Northern  Rocky  Mountains 
445  Alpine  Meadows  and  Rockland 
46  Northern  Rocky  Mountain  Foothills 


Million 
Acres 

5.0 
1.4 

2.5 

34 
17 

3.2 

0.4 
2.1 

22 
3 

14 

14,6 
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r.EY  TO  PLANNING  APi^S 
Montana,  Upper  Yellowstone 

■  Montana,  Bighorn-C 1  arks  Fork 

■  Montana,  Tongue  &  Powder 

■  Montana,  Lower  Yellowstone 
North  Dakota,  North  Dakota  Tribs 

■  Wyoming,    Wind-Bighorn-Clsrks    Fork 

■  Wyoming,    Northeast    Wyoming 


Figure  1 1-3  Major  Land  Resource  Area  Map 
To  Accompany  Descriptions  of  Areas 


32.  Northern  Intermountain  Desertic 
Basins 

33.  Semiarid  Rocky  Mountains 

34.  Central  Desertic  Basins,  Moun- 
tains and  Plateaus 

43.  Northern  Rocky  Mountains 

45.  Alpine  Meadows  and  Rockland 

46.  Northern  Rocky  Mountain  Foothills 
49.  Southern  Rocky  Mountain  Foothills 

53.  Dark  Brown  Glaciated  Plain 

54.  Rolling  Soft  Shale  Plain 
;64  58.  Northern  Rolling  High  Plains 

59.  Northern  Smooth  High  Plains 

60.  Pierre  Shale  Plains  and  Badlands 

61.  Black  Hills  Foots  lopes 

62.  Black  Hills 

64.  Mixed  Sandy  and  Silty  Tableland 
67.  Central  High  Plains 
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Soils 

The  wide  variety  of  soils  is  due  basically  to  the  several   kinds  and  origins 
of  the  parent  materials  and  to  variations  in  climatic  conditions.     The  following 
paragraphs  provide  a  general    description  of  the  soils  found  in  each  Land 
Resource  area. 

The  Central    Desertic  Basin,  Mountains,  and  Plateaus  LRA  and  the  Northern 
Intermountain  Desertic  Basins  LRA  lie  in  the  major  stream  valleys  and  adjacent 
benches  and  lower  foothills.     Much  of  the  land  is  used  for  grazing.     Native 
vegetation  consists  mostly  of  desert  shrubs  and  brush,   but  short  and  mid-grasses 
grow  on  the  more  favorable  sites.     Most  of  the  irrigated  land  is  in  this  land 
resource  area  and  is  used  to  produce  hay,  grain,  and  row  crops.     Elevations 
are  3,800  to  7,500  feet.     The  annual   precipitation  is  from  5  to  14  inches. 
Most  of  the  soils  in  the  irrigated  area  are  deep,  well   to  poorly  drained,   light 
colored,  loamy  and  clayey  soils  which  formed  in  alluvium  on  flood  plains, 
stream  terraces,  and  alluvial   fans.     They  are  moderately  to  strongly  alkaline,  and 
some  are  moderately  to  strongly  saline.     Most  of  these  soils  in  the  Riverton 
irrigated  area  are  shallow  to  deep,  well   drained,   light  colored,  loamy  soils 
which  formed  in  alluvium  or  residuum  from  interbedded  shale  and  sandstone 
on  gently  sloping  to  sloping  alluvial   fans,  stream  terraces,  and  uplands. 
These  soils  are  moderately  to  strongly  alkaline,  and  some  of  them  are  moderately 
to  strongly  saline.     In  the  nonirri gated  parts  of  these  land  resource  areas 
the  soils  are:     generally  somewhat  light  colored,  moderately  alkaline,   loamy 
soils  which  formed  in  material   weathered  from  shale  on  nearly  level   to  sloping 
uplands. 

The  soils  in  mountain  areas  are  in  three  land  resource  areas--the 
Semi  arid  Rocky  Mountains,  Northern  Rocky  Mountains,  and  Alpine  Meadows  and 
Rockland.     The  Semi  arid  Rocky  Mountains  LRA  is  largely  used  for  grazing. 
Desert  shrubs,  mid-grasses,  and  mountain  shrubs  cover  most  of  this  area. 
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Small   areas  in  isolated  valleys  are  irrigated  and  used  for  producing  hay  and 
grain.     Elevations  range  from  6,000  to  more  than  8,000  feet,  and  the  average 
annual   precipitation  is   12  to  16  inches.     Most  of  the  soils  are  shallow  to 
deep,  well    drained,   loarny  soils  which  formed  in  materials  weathered  from 
sandstone,   limestone,   and  dolomite  on  steep,  strongly  dissected  mountain 
fronts  with  many  rock  outcrops  and  some  steep  canyons. 

The  Northern  Rocky  Mountain  LRA  is  largely  public  land  with  heavy  forest 
cover.     Elevations  range  from  6,000  to  12,000  feet.     The  average  annual  pre- 
cipitation is  20  to  70  inches.     Most  of  the  soils  are  shallow  to  deep,  well 
drained,  dark  colored,  loamy  soils.     They  formed  in  material   weathered  from 
volcanic  rocks,  granite,  gneiss,  and  schist.     There  are  many  rock  outcrops. 
In  the  narrow  valleys  the  soils  are  deep,  well   to  poorly  drained,  dark  colored, 
gravelly,  cobbly,  and  stony  on  narrow  flood  plains,  stream  terraces,  and  allu- 
vial  fans. 

The  Alpine  Meadows  and  Rockland  LRA  is  mostly  public  land  covered  with 
alpine  grasses,  herbaceous  plants,  and  shrubs.     Elevations  are  10,000  feet  or 
more.     The  average  annual  precipitation  is  20  to  70  inches.     The  soils  are 
shallow  to  deep,  well  drained,  dark  colored,  loamy  soils.     Fifty  percent  or  more 
of  the  area  is  rock  outcrop. 

The  Northern  Rocky  Mountain  Foothills  LRA  lies  along  the  eastern  slopes  of 
the  Absaroka  and  Wind  River  Mountains,  and  along  the  southern  end  of  the  Big- 
horns.    Some  of  the  alluvial   soils  in  the  small   valleys  are  irrigated  and  are 
used  to  produce  grain  and  forage  for  livestock,  but  the  area  is  used  mainly  for 
grazing.     Most  of  the  vegetation   is  short  mid-grasses  and  shrubs.     Some 
of  the  highest  areas  are  in  forest.     Elevations  range  from  5,000  to  7,500 
feet.     The  annual   precipitation  is   12  to  20  inches.     Soils  are  highly  variable 
ranging  from  deep,   loamy  soils  formed  in  alluvium  on  flood  plains,  stream 
terraces,   and  alluvial    fans  to  deep,  gravelly  and  stony  soils  on  rolling  to 
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steep  glacial  moraines  and  outwash  fans  and  terraces  and  deep  to  shallow  loamy 
and  clayey  soils  which  formed  in  material  weathered  from  interbedded  sandstone, 
shale  or  limestone  on  strongly  dissected,  rolling  to  steep  uplands  with  some 
rock  outcrops. 

Vegetation 

Vegetation  in  northwest  Wyoming  is  influenced  primarily  by  elevation,  soil, 
exposure,  and  rainfall;  it  ranges  from  alpine  in  higher  elevations,  to  timber 
at  mid-elevations,  to  barren  desert  in  some  parts  of  the  floor. 

The  grass  area  includes  short  and  intermediate  grasses  which  cover  about 
16  percent  of  the  area.  It  is  used  for  cattle,  sheep,  and  wildlife  grazing. 
Range  conditions  on  grasslands  are  about  16  percent  excellent,  56  percent  good, 
24  percent  fair,  and  4  percent  poor. 

Forest  vegetation  covers  2,118,000  acres  within  the  planning  area,  of 
which  951,000  acres  (45%)  are  considered  capable  and  available  for  commercial 
timber  management.  Table  1 1-4  lists  forest  cover  and  commercial  forest  acre- 
ages by  National  Forests  and  All  Other  ownerships  within  the  planning  area. 
This  table  also  lists  current  estimates  of  growing  stock  --  the  total  supply 
of  trees  presently  growing  on  commercial  forest  land  --  and  the  average  har- 
vest of  timber  from  the  commercial  forest  base  during  the  past  ten  years.  As 
is  the  case  in  most  western  forests,  conmercial  timberlands  are  not  presently 
growing  trees  at  optimal  levels  because  of  lack  of  adequate  forest  management. 
The  large  expanses  of  overmature,  stagnated  and  overstocked  timber  stands  re- 
sult in  slow  growth  rates  and  high  incidences  of  insect  and  disease  damage. 
Broader  applications  of  improved  forest  land  practices  and  more  intensive  tim- 
ber management  could  significantly  increase  tree  growth  and  thereby  increase 
both  current  and  future  harvest  volumes.  Noncommercial  forest  covers  about 
1,167,000  acres  and  includes  all  six  of  the  National  Forest  Wilderness  and 
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Primitive  Areas,  all   roadless  areas  selected  for  Wilderness  study,  and  much 
of  the  remaining  roadless  area. 

Table   1 1-4  Forest  Land  Resources 

AREA  OF  FOREST  AREA  OF  CFL  GROWING  STOCK       AVERAGE  PAST 
COVER  TIMBER  HARVEST 

National   Forest 

All   Others 

Total 


1,822,000 
296,000 

Ac 
Ac 
Ac 

652,000  Ac 

c/ 
299,000  Ac 

1,299  MMFt^  ^/ 
306  MMFt^ 

4.4  MMFt^ 
1.6  MMFt^ 

2,118,000 

951,000  Ac 

1,605  MMFt^ 

6.0  MMFt"^ 

a^/     CFL=Commercial    Forest  Land 

3 
b/     MMFt  =Million  Cubic  Feet.     One  cubic  foot  is  approximately  equivalent  to 
five  board  feet  of  lumber  in  this  area. 

c/     Some  areas  of  CFL  are  not  currently  supporting  tree  cover. 

SOURCE:     Wind-Bighorn-Clarks  Fork,  Type  IV 
U.S.F.S.    Timber  Management  Plans 
U.S.F.S.    Forest  Survey 
Land  Use  Ad  Hoc  Report,  Yellowstone  Level   B 

26/ 

Mineral    Resources 

Total   value  of  mineral   production  in  the  counties  of  Big  Horn, 
Fremont,  Hot  Springs,   Park  and  Washakie  in   1974  reached  approximately  $425  million, 
an  all    time  high  and  50  percent  higher  than  in   1973.     Most  of  the  increase 
was  the  result  of  a  rapid  rise  in  the  price  of  liquid  and  gaseous  fuels.     As  in 
previous  years,   petroleum,  natural   gas,  and  natural   gas  liquids  were  by  far  the 
most  important  individual   commodities,  accounting  for  $357  million  or  86 
percent  of  the  area's   1974  mineral   output.     Bentonite,   iron  ore,  and  uranium 
were  of  secondary  importance,   comprising  another  $55  million  or  13  percent. 
Minor  amounts  of  coal,   feldspar,   gypsum,  lime,  sand  and  gravel,  and  stone  also 
were  produced.     Table  II-5  shows  the  total    value  of  combined  mineral   production 
for  the  years  1960-74. 


I 
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Table  II-5     Total   Value  of  Mineral   Production  in  Wind-Bighorn- 
Clarks  Fork  Basin,    1960-74. 


Year  Value 

(thousand  dollars) 


1960  254.797^ 

1961  259,691 

1962  250,567 

1963  274,558 

1964  244,669 

1965  242,640 

1966  247,083 

1967  248,768 

1968  259,317 

1969  271,598 

1970  265,095 

1971  265,805 

1972  248,383 

1973  276,993 

J^^^  425,298 

~i7  Excludes  natural  gas  and  natural  gas  liquids. 


Mineral  Fuels 


Petroleum 


Crude  oil  production  has  declined  irregularly  from  a  high  of  83  million 
barrels  in  1960  to  a  low  of  50  million  barrels  in  1974.  Two  of  the  largest 
producing  fields  of  Wyoming  in  1974,  the  Oregon  Basin  (11.3  million  barrels) 
and  Elk  Basin  (7.9  million  barrels)  in  Park  County,  are  in  the  basin.  Combined 
reserves  of  the  two  fields  were  estimated  by  the  Oil  and  Gas  Journal  at  the  end 
of  1975  at  149  million  barrels. 

Because  of  the  component  of  higher-priced  new  and  stripper  oil  in  crude  oil 
output,  value  of  basin  production  reached  a  15-year  high  of  $327  million  in  1974. 

Output  of  natural  gas,  after  an  irregular  rise  from  54  billion  cubic  feet 
in  1960  to  almost  100  billion  cubic  feet  in  1973,  fell  to  about  90  billion  cubic 
feet  in  1974.  The  two  largest  producing  fields  in  1974  were  Beaver  Creek  (22.1 
biUion  cubic  feet)  in  Fremont  County,  and  Elk  Basin  (15.8  billion  cubic  feet) 
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in  Park  County.     Production  value  for  all   gas   increased  from  $5.7  million   in 
1960  to  a   record  $22.0  million   in   1974. 

Production  of  natural   gas   liquids  fluctuated  during  the  1960's  between  1.6 
and  2.2  million  barrels,  then  declined  steadily  from  2.2  million  barrels   in 
1969  to  1.5  million  barrels   in   1974.     As  with  crude  oil   and  natural   gas,  the 
value  of  natural   gas  liquids  output  in  1974  was  a  peak  $7.8  million. 

Table   II-6  shows  petroleum,  natural   gas  and  natural   gas   liquids  production 
by  quantity  and  value  for  1960-74. 

Table  II-6     Production  of  Petroleum,  Natural   Gas  and  Natural 
Gas  Liquids,   1960-74 
Wind-Bighorn-Clarks  Fork  Area 


Petrol 

eum 

Natural 

Gas 

Natural   Gas  Liquids 

(thousand 

(thousand 

(million 

(thousand 

CmilHon 

(thousand 

ar 

barrels) 

dollars) 

cubic 
feet) 

dollars) 

barrels) 

dollars) 

60.. 

83,144 

208,691 

NA 

NA 

NA 

NA 

61.. 

82,448 

206,121 

54,508 

5,726 

1,627 

3,470 

62.. 

80,522 

200,499 

58,014 

8,470 

1,824 

3,837 

63.. 

82,578 

206,444 

60,585 

8,504 

2,040 

4,591 

64.. 

75,761 

171,671 

66,619 

8,527 

1,640 

3,190 

65.. 

71.509 

178,773 

71,888 

9,651 

2,144 

4,610 

66.. 

69,419 

177,713 

77,169 

11,282 

2,209 

4,859 

67.. 

71,404 

184,222 

71,718 

10,469 

2,165 

4,794 

68.. 

73,385 

193,619 

76,996 

11,242 

1,961 

4,263 

69.. 

70,599 

197,677 

91,898 

13,509 

2,163 

4,487 

70.. 

67,883 

198,897 

74,449 

10,944 

1,853 

3,771 

71.. 

54,680 

197,686 

95,437 

14,602 

1,631 

3,949 

72.. 

60,792 

174,819 

90,736 

14,699 

1,622 

4,097 

73.. 

52,523 

200,529 

99,978 

18,096 

1,487 

4,714 

74.. 

50,117 

327,327 

89,706 

21,978 

1,467 

7,823 

Coal 

Coal   production  has  been   insignificant  in  the  basin,  consisting  during  most 
of  the  1960-74  period  of  less  than  10,000  tons  annually  from  a  few  underground 
mines   in  Hot  Springs  County.     One  of  these,  however,  the  Grass  Creek  mine, 
operated  by  Northwestern  Resources   (a  subsidiary  of  Western  Energy  Co.)  near 


11-12 


Grass  Creek,   is  seeking  permission  to  open  a  strip  pit  by  1980  with  a   projected 
production  of  700,000   tons   annually  over  a   14-year  lifespan.      Employment 
could  reach   100. 

The  reported  coal   reserve  base  of  the  area,   including  part  of  Natrona  County, 
is  a  modest  estimated  179  million  tons.     Approximately  95  percent  of  this  total   is 
subbituminous  coal   and  5  percent  bituminous.     Virtually  all   of  the  coal   is 
minable  only  by  underground  methods. 


Uranium  _, 

During  1960-74,  most  of  the  area's  uranium  production  came  from  Fremont 

County.     Table  II-7  shows  its  production  by  quantity  and  value  for  the  years 

1970-72;   data  for  succeeding  years  are  withheld  for  proprietary  reasons. 

Table  1 1-7     Production  of  Uranium,  Quantity  and  Value,-   1960-72 
Fremont  County 


Year 


Thousand  Pounds 


Value 


1960.  . 

4,882 

42,030 

1961.  . 

4,659 

39,794 

1962.  . 

3,733 

29,456 

1963.  . 

4,370 

34,959 

1964.  . 

4,432 

35,459 

1965.  . 

2,605 

20,842 

1966.  . 

3,741 

29,926 

1967.  . 

3,452 

27,614 

1968.  . 

4,599 

35,369 

1969.  . 

5,427 

31,405 

1970.  . 

4,114 

25,162 

1971.  . 

3,475 

21,542 

1972.  . 

4,038 

25,442 

Mining  capacity  increases  known  to  be  under  consideration  include  (1)  an 
expansion  of  the  existing  Crooks  Gap-Green  Mountain  mine  of  Western  Nuclear,   Inc., 
in  Fremont  County,  which  would  boost  output  of  the  open  pit  and  underground  mine 
to   1,500  tons  of  ore  daily  in   1977  and  increase  employment  from  275  to  600;   and 
(2)   the  opening  of  an  unnamed  open  pit  mine  by  Utah  International,   Inc.,   in 
the  same  general   area.      In  addition,  the  Burlington  Northern  railroad  and 
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Westinghouse  are  jointly  exploring  the  potentials  for  development  along  the  foot- 
hills of  the  Pryor  and  Bighorn  Mountains  in  the  Lovell   area. 

As  of  January  1,  1977,  four  uranium  ore  processing  plants  with  an  overall 
nominal   capacity  of  5,500  tons  daily  were  operating  in  the  area.     These  included 
facilities  in  the  Gas  Hills  of  Federal -American  Partners   (950  tons).  Lucky  Mc 
Uranium  Corporation   (1,650  tons),  and  Western  Nuclear,   Incorporated  (1,700  tons), 
and  a  plant  of  Union  Carbide  Corporation   (1,200  tons)   in  the  northwestern  corner 
of  Natrona  County. 

As  of  January  1,    1976,  uranium  ore  reserves  in  Big  Horn,  Fremont,  Hot 

Springs,  Park,  and  Washakie  counties  were  listed  at  16,200  tons  of  U^Oq  at 

■i   o 

maximum  "forward  costs"  of  $10  per  pound,  40,000  tons  at  $15,  and  64,000  tons 
at  $30.     "Forward  costs"  are  those  operating  and  capital   costs  yet  to  be  incurred 
at  the  time  an  estimate  is  made.     Profit  and  "sunk"  costs,  such  as  past  expend- 
itures for  property  acquisition,  exploration,  and  mine  development,  are  not  in- 
cluded.    Therefore,  the  various  forward  costs  are  independent  of  the  market 
price  at  which  the  estimated  reserve  would  be  sold. 

34/ 
Non-Energy  Minerals 

Principal  non-energy  minerals  produced  in  Northwest  Wyoming  are  bento- 
nite,  sand  and  gravel,  and  iron  ore.     Table  II-8  shows   1960-75  production  of 
these  commodities,  by  quantity  and  value,  for  the  combined  Northwest  and 
Northeast  Wyoming  portions  of  the  Yellowstone  Study  Area.     Other  less  valuable 
minerals  produced  regularly  in   recent  years  are  stone,  gypsum,   lime,  feldspar, 
nonbentonitic  clays,  pumice  and  sodium  sulfate.     Breakdowns  to  individual 
planning  areas  are  not  available. 

Figure  II-4  shows  the  percentages  of  Wyoming  Study  Area  mineral   output 
value  contributed  by  each  commodity  in  1975,     There  was  no  copper  output  during 
1960-75,   but  production   is  expected  by   the   late   1980's.     As  shown   in   Figure   II-5, 
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Table  1 1-8     Production  of  Major  Non-Energy  Mineral   Commodities  And 
Commodity  Groupings, -1960-1975. 
Wyoming  Portion  of  Yellowstone  Study  Area 

Bentonlte       Iron  ore* Sagd  and  gravel        Other 


(thousand   (thousand   (thousand   (thousand  (thousand   (thousand  nonmetalllcs**  Grand  total 
^^^ar tonsj dollars)     tons)     dollars)  tons)     dollars)  (thousand  dollars)  (thousand  dollar*) 

^'^° 782       9,559         0          0  2,079       1,554  166***  11,279 

1961 859      10.301        0          0  2.683       2,726  468  13.495 

19^2 957      10.890     1,043       1.064  2.739       2.436  740  15,130 

1'" 991      12.191     3.782       3.593  4.506       4,405  937  21.126 

1964 1,172      12.649     3.656       3.473  3.326       3.561  1.438  21,121 

1965 1.291      13.496     3.857       3.674  3.976       4.242  1,073  22.485 

1966 1,507      15,754     4,102       3.897  2.839       3.037  721  23.409 

1967 1.455      14.223     3.971       3,773  4,768       4.809  719  23.524 

1968 1,777      17,163     3.889       3.694  5.223       5,068  1.440  27.365 

1969 1,952      18,871     3,975       4,372  3.536       3,486  1.600  28.329 

1970 1.906      18.725     3,978       5.429  3.592       3.465  1,379  28  998 

1971 1,752      17,267     4,106       5,568  5,701       4,603  1,875  29  313 

1972 1.811      18,360     4,537       6.896  3,013       2,070  2,450  29  776 

1973 2.106      23.530     4.627       7,959  2.465       2.721  2,657  36,867 

1974 2,295      28,882     4.779      10.275  2.252       4.161  1.516  44834 

1975 2.405      35.623     4.936      12.834  2,556       6.580  2,230  57,267 

•Quantity  and  value  of  run-of-mlne  ore,  as  reported  by  personnel  of  Wyoming  Department  of  Revenue  and  Taxation. 
Can  be  considered  to  significantly  understate  iron  value.   Process  of  upgrading  ore  into  pellet  results  in 
much  more  valuable  product — roughly  three  times  that  of  raw  ore. 
**Includes  stone,  as  well  as  minerals  (feldspar,  lime,  non-bentonltic  clays,  pumice  and  sodium  aulfatc)  for  which 
Individual  annual  values  cannot  be  revealed. 
***Excludes  lime. 


northern  Wyoming  has  accounted  for  a  predominant  and  increasing 
share  of  total   non-enerqy  mineral   output  value  in  the  Yellowstone  Study  Area, 
This  increase  was  caused  by  initiation  of  iron  ore  mining  in   1962  and  a  tripling 
of  bentonite  production  between   1960  and  1975. 

Iron  Ore 


Iron  ore  production  now  ranks  second  in   value  to  bentonite  production  in 
northern  Wyoming.     All  output  is   from  U.S.   Steel   Corporation's  Atlantic  City 
operation  in  southern  Fremont  County.       Low-grade  taconite  ore  is  mined  from  an  open 
pit  and  beneficiated  into  pellets  for  shipment  to  the  company's  Geneva  plant  near 
Provo,   Utah.     Production  of  pellets  was  fairly  constant  during  1963-71.     In   1963, 
the  first  year  of  full-scale  operations,  3.8  million  tons  of  ore  was  mined  to  produce 
1.3  million  tons  of  pellets,     in   1971,   4.1   million  tons  of  ore  were  mined  and  1.5  million 
tons  of  pellets  were  produced.     Gradual   mining  acceleration  has  occurred  since  1971,  with 
1974  highs  of  4.8  million  tons  of  ore  and  1.9  million  tons  of  pellets.     Data  for  1975 
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Fiaure   II-4     Non-Energy  Mineral   Value  by 
Commodity,  Wyoming  Study  Area,   1975 


Figure  1 1-5     Non-Energy  Mineral 
Production  Values,  Yellowstone 
Study  Area,  1975 


TotOl-  »57.3 


indicate  a  slightly  increased  ore 
Droduction   (4.9  million  tons)   but  a 
somewhat  lower  pellet  output   (1.8 
nil  lion  tons). 

Benton ite 

The  Wyoming  portion  of  the 
Yellowstone  Basin  Study  Area  pro- 
vides approximately  70  percent  of 
total   bentonite  production   in  the 
United  States.     Area  output  has  gen- 
erally kept  pace  with  rising  demand 
for  bentonite  in   the  United  States 
as  shown  on   Figure   II-6.      Usable  re- 
serves  in  the  area  are  estimated  at 
45  million   tons. 
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LECEWD 
^  Monrono 
Q  North  Dokofo 
F2  Wyoming 


Figure  1 1-6  United  States  and  Wyoming 
Study  Area  Bentonite  Production 
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Sand  and  Gravel 

The  largest  portion  of  sand  and  gravel   output  is  used  in  roadbuilding  in 
both  the  Wyoming  study  area  and  the  state.     Highway  construction  in  1975  took 
65  percent  of  statewide  production  and  79  percent  of  area  output.     Area  pro- 
duction rose  irregularly  from  2.1  million  tons  in   1960  to  5.7  million   tons 
in   1971,  then  began  a  general   decline,  with  1975  production  being  2.6  million 
tons. 

Stone  _ 

Stone  output  rose  and  fell   in  the  area  between   1960  and  1975  as  a  result 
of  short-term  construction  projects,  without  establishing  any  long-term 
trend.     Annual   output  averaged  297,000  tons  during  the  period. 

Copper 

Copper  was  not  produced  during  1960-75.     A  proposed  copper  mine  develop- 
ment in  the  Upper  Wood  River  area  of  Park  County  is  being  studied  by  American 
Metal   Climax,   Inc.,   (AMAX).     An  eight  volume  environmental    impact  study 
performed  by  the  Rocky  Mountain  Center  on  the  Environment  and  published  in 
1973  provides  basic  information  on  this  proposal.     The  project  has  had  a  long 
history  of  fairly  intensive  planning,   and  of  local   and  out-of-area  opposition. 
To  the  best  of  our  knowledge,  no  date  has  been  even  tentatively  set  for  initiation 
of  construction  on  the  project.     Opponents,   in  late  1976,  petitioned  the 
Wyoming  Environmental   Quality  Council    to  designate  the  proposed  mining  area 
as  a  unique,   historical   and  scenic  area.     Hearings  were  held  by  the  council 
in  early  1977  and  the  petition  was  granted. 

Other  Minerals 

Other  minerals  that  have  been  produced  in  the  area  included  gypsum,   lime, 
feldspar,  nonbetonitic  clays,  pumice,  and  sodium  sulfate. 
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Gypsum  is  used  as  a  raw  material  in  the  manufacture  of  wallboard.  Bet- 
ween 1960  and  1967  virtually  all  output  was  from  a  mine  in  Park  County  provid- 
ing material  for  a  plant  in  Cody.  In  1968,  a  second  mine  went  into  full-scale 
operation  in  Big  Horn  County  to  supply  gypsum  for  a  plant  in  Lovell.  Between 
1968  and  1973  crude  gypsum  production  rose  from  200,000  tons  to  300,000  tons, 
maintaining  its  2.1  percent  portion  of  national  output.  Data  for  1974  and  1975 
indicate  that,  despite  an  overall  industry  slowdown,  the  area's  industry  had  ex- 
panded its  portion  of  crude  gypsum  output  to  about  2.6  percent.  Partial  data 
indicate  that  the  area's  wallboard  output  has  represented  only  a  small  percent- 
age of  national  wallboard  output,  --  about  1.9  percent  during  1968-73  and  2.5 
percent  in  1974-75. 

Lime  is  produced  and  consumed  in  the  area  by  the  sugar  beet  processing  in- 
dustry. Production  has  been  concentrated  in  the  Lovell  plant  of  Great  Western 
Sugar  Co.  in  Big  Horn  County  and  the  Worland  plant  of  Holly  Sugar  Corp.  in 
Washakie  County.  During  1960-75,  overall  lime  output  was  about  15,000  tons; 
post-1970  production  was  slightly  higher. 

Land  Use 

Agricultural 

Non-irrigated  Cropland 

Inasmuch  as  the  average  rainfall  in  much  of  the  study  area  is  less  than 
15  inches  per  year,  non-irrigated  crops  are  of  minor  importance.  Table  II-9 
shows  harvested  dryland  acres. 

Irrigated  Cropland 

A  summary  of  the  irrigated  land  types  in  the  area  is  shown  in  Table  11-10. 
Type  I   lands  are  lands  generally  used  for  producing  beans,  corn,  beets,  potatoes, 
small   grains,  hay,  pasture,  and  other  crops.     Production  yields  are  high,  water 
supply  is  adequate,  and  irrigation  systems  are  generally  in  good  condition. 
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Table  II-9     Historical   Acreage  of  Nonirrigated  Crops  Harvested 
Wind-Bighorn-Clarks  Fork  Study,  Wyoming 


a/ 


Crop 

Unit 

1949 

;   1954 

:    1959 

;   1964 

:    1969 

Base 

Wheat 

Ac. 

747 

239 

394 

136 

99 

0 

Rye 

Ac. 

266 

... 

109 

136 

60 

60^ 

Corn  for  Grain 

Ac. 

23 

_._ 

--- 

.-_ 

16 

0 

Silaqe 

Ac. 

95 

131 

454 

226 

373 

0 

Grain  Sorghum 

Ac. 

--- 

—  . 

20 

4 

180 

0 

Oats 

Ac. 

929 

741 

898 

415 

1,007 

0 

Barley 

Ac. 

790 

784 

248 

254 

475 

0 

Hay   (all) 

Ac. 

6,845 

8,151 

6,695 

8,908 

5.305 

1,133 

Irish  Potatoes 

Ac. 

67 

43 

3 

5 

— 

0 

Dry  Beans 

Ac. 
Ac. 

637 
.0,399 

430 
.10,519 

215 
9,036 

195 
10,279 



0 

Total 

7,515 

1,193 

a^/  Source  of  data  is  U.S.  Agricultural  Census  for  years  1949  through  1969.  The  base  is  an 

average  of  Statistical  Reporting  Service  data  for  years  1972  through  1974  unless  noted 

otherwise. 

b/    Agricultural   Census  for  1969  is  most  current  countv  estimate  available. 


Type  II  are  lands  which  are  used  primarily  to  produce  hay  and  pasture;   irriga- 
tion systems  are  not  yery  elaborate;   land  preparations,  cultivation,  and  crop 
rotation  are  limited;   and  yields  are  limited  by  climate,  water,  or  management. 
Type  III   lands,   commonly  referred  to  as  mountain  raeadows,  are  used  primarily  to 
produce  native  hay  and  pasture.     Type  IV  lands  are  used  to  produce  perennial 
crops  which  can  survive  for  long  periods  without  irrigation.     Lands  irrigated 
by  water-spreading  systems  are  included.     Production  inputs,  including  irri- 
gation, are  minimal.     Type  V  lands  receive  water  only  incidentally  as  a  result 
of  the  irrigation  of  other  lands.     The  vegetation  is  mainly  native  grassland 
for  hay  and  pasture. 

Historical   acres  of  irrigated  crops  harvested  are  shown  in  Table  11-11. 
The  acres  shown  are  those  that  are  mechanically  harvested,  and  so  they  do  not 
include  irrigated  pasture.     In   1975,  about  172,000  acres  of  pasture  were  irri- 
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Table  11-10     Irrigated  Land- 1969  and  1976" 
Wind-Bighorn-Clarks  Fork  Area,  Wyoming 


a/ 


Sub-basin 
Wind  River 
BighomRiver 
CI  arks  Fork 
Little  Big  Horn 
Total 


(Acres) 


b/ 


I 

73,160 

Type 
II 
91 ,060 

of  Irrigat 

III 

5,660 

.ion   Use 
IV 
7.320 

V 
18,570 

1969 

Total 

195,770 

1976 
Estimated  Total 
200,000 

155,720 

150,900 

2,800 

13,670 

6,410 

329,500 

341,730 

2,700 

5,350 

1,960 

1,110 

0 

11,120 

11,200 

0 

1,190 

800 

450 

0 

2,440 

2,500 

231,580       248,500       11,220       22,550       24,980       538,830         555,430 


a/  Covers  hydrologic  area,  includes  all   land  under  usable  ditch,  irrespective  of  whether  it  is 
cropped  and/or  harvested.     Figures  for  1969  from  Department  of  Agriculture  Type  IV  survey, 
figures  for  1976  are  State  of  Wyoming  estimates. 

b/  See  text  for  explanation. 

gated  in  the  planning  area.     The  amount  of  pasture  to  be  irrigated  in  the  future 
will   probably  remain  fairly  constant  through  the  year  2000. 


Table  11-11     Historical   Acreage  of  Irrigated  Crops  Harvested 

Wind-Bighorn-Clarks  Fork 


a/ 


Crop 

Unit 

1949 

;       1954 

1959 

1964        : 

1969        : 

Base 

Wheat 

Ac. 

15,395 

7,522 

5,388 

2,263 

1,482 

1,383 

Corn  for  Grain 

Ac. 

256 

244 

1,211 

2,390 

6,064 

5,167 

Silage 

Ac. 

3,895 

6,332 

8,507 

10,831 

17,361 

16,967 

Oats 

Ac. 

34,940 

32,920 

30,169 

26,767 

18,481 

12,833 

Barley 

Ac. 

34,086 

31,457 

29,610 

'    31,017 

48,904 

67,667 

Hay  (all) 

Ac. 

141,175 

168,933 

168,755 

176,880 

161,982 

175,367 

Sugar  Beets 

Ac. 

12,483 

20,505 

19,869 

42,884 

44,377 

37,567 

Irish  Potatoes 

Ac. 

1,770 

1,851 

1,178 

479 

176 

176fe/ 

Drv  Beans 

Totals 

Ac. 

53.697 
297.697 

34,534 
304.298 

50,659 
316,346 

26,910 

13,414 
31?,?41 

10,816 
327,943 

a/     Source  of  data  is  U.S.   Agricultural   Census  for  years  1949  through  1969.     The  base  is  an  average 
of  Statistical   Reporting  Service  data  for  years   1972  through  1974  unless  noted  otherwise, 
b/     Agricultural   Census  for  1969  is  most  current  county  estimate  available. 
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Recent   (base  period)  acreages  and  production  are  shown  in  Table  11-12. 

Table   11-12     Yield,   Production  and  Acreage  of  Harvested  Irrigated 
Crops  for  the  Base  Time  Period^/ 
Wind-Bighorn-Clarks  Fork  Area,  Wyoming 


Yield  and 
Production  In: 

Acres 

Yield/Acre 

Production 

Alfalfa  (T) 

137,630 

2.8 

387,700 

Other  Hay  (T) 

37,737 

1.4 

54,500 

Barley  (Bu.) 

67,667 

64 

4,325,767 

Oats  (Bu.) 

12,833 

62 

800,300 

Corn  (Grain)  (Bu.) 

5,167 

72 

371,633 

Corn  (Silage)  (t) 

16,967 

15 

249,033 

Sugar  Beets  (T) 

37,567 

19 

696,370 

Beans  (Cwt.) 

10,816 

18 

198,600 

Wheat  (Bu.) 

1,383 

41 

56,300 

Irish  Potatoes  (Cwt.) 

176 

170 

29,927 

a/     Based  on  data  from  "Agricultural   Projections  and  Supporting  Data",  Report  of 
agricultural  Ad  Hoc  Work  Group,   February  1977. 


Crop  and  Livestock  Production 

Table  11-13  shows  total   crop  production  for  irrigated  and  nonirrigated 
crops.     Table  11-14  shows  historical   livestock  production. 

Potentially  Irrigable  Land 

Data  from  soil   surveys  and  reconnaissance  studies  indicate  that  large 
tracts  of  land  not  presently  irrigated  have  suitable  soils  and  land  slopes  for 
irrigated  agriculture.     Many  of  these  tracts  are  adjacent  to  lands  which  are 
presently  irrigated.     A  large  portion  is  owned  by  the  Federal   Government,  but 
other  areas  are  owned  by  state  and  private  interests.     Figure  II-7  shows  the 
location  of  the  major  blocks  of  irrigated  and  potentially  irrigable  lands. 
Table  11-15  lists  the  estimated  areas  of  irrigable  land  in  each  area,  and 
estimated  water  requirements  for  full   irrigation  at  50  percent  project 
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Table  11-13    Historical   Production  of  Irrigated  and  Nonirrigated  Crops' 
Wind-Bighorn-Clarks  Fork  Area,  Wyoming 


a/ 


Crop 

Unit 

1949 

1954 

1959 

1964 

1969 

Base 

Wheat 

Bu. 

427,426 

216,441 

200,519 

90,519 

60,957 

56.300 

Rye 

Bu. 

3,815 

--- 

1.219 

3,303 

1,216 

1,216V 

Corn  for  Rrain 

Bu. 

7,637 

7,390 

80,137 

137,739 

454,185 

371,633 

Silage 

Tons 

.._ 

59,946 

97,942 

117,812 

213,843 

249,033 

Oats 

Bu. 

1,343,389 

1,228,156 

1,394,764 

1,333,446 

1.062,127 

800.300 

Barley 

Bu. 

1,342,799 

1,216,726 

1,391,764 

1,753,891 

3,270.141 

4,325,767 

Hay  (all) 

Tons 

Dry 

257,642 

345,418 

362,910 

400,771 

381,055 

443.333 

Sugar  Beets 

Tons 

162,339 

282,776 

316,592 

593,437 

830,165 

696,370 

Irish  Potatoes 

Cwt. 

239,752 

398,164 

215,113 

78,913 

29,927 

29,927t>y 

Dry  Beans 

Cwt. 

727,269 

505,872 

822,777 

378,905 

221.425 

198.600 

a/     Source  of  data  is  U.S.  Agricultural   Census  for  years  1949  through  1969.     The  base  is  an  average 
of  Statistical   Reporting  Service  data  for  years  1972  through  1974  unless  noted  otherwise. 
by     Agricultural  Census  for  1969  is  most  current  county  estimate  available. 
a/ 

Table  11-14     Number  of  Head  of  Livestock 
Wind-Bighorn-Clarks  Fork  Area,  Wyoming 


Livestock 

Unit 

1949 

1954 

1959 

1964 

1969 

Base 

All  Cattle  a 

Calves 

# 

199,682 

245,460 

234,636 

304.532 

297,907 

333,000 

All  Hogs 

§ 

17,780 

12,808 

17,163 

14.945 

19,393 

20,200 

All  Sheep 

# 

417,053 

518,836 

556.599 

452,420 

492,842 

297,000 

All  Chickens 

# 

173,396 

179,510 

122.882 

92,137 

56,279 

56.279^ 

Milk  Cows 

H 

12,669 

11.550 

7.617 

6,075 

3,995 

3,850 

Horses  S  Pom 

esl/ 

# 

— 

12,842 

12.416 

—  - 

10.229 

17.940 

a/     Source  of  data  is  U.S.   Agricultural   Census  for  years   1949  through  1969.     The  "base" 
is   1974  data  from  Statistical   Reporting  Service. 

b/     Agricultural   Census  for  1969  is  most  current  estimate  available. 

c/     1954,   1959,  and  1969  figures  are  from  U.S.   Agricultural   Census.     Base  figure  is 
from  a  special   study  of  horse  numbers  made  by  Wyoming  Dept.   of  Agriculture  in 
connection  with  the  1972  outbreak  of  equine  encephalitis. 
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irrigation  efficiency.     Water  is  not  available  to  irrigate  all    irrigable   land. 

Table  11-15     Potentially  Irrigable  Lands  and  Estimated  Northwest 
Wyoming  Irrigation  Requirements 


Area 

:    Irrigable 

Areas 

:      Net    field      : 
!      Irrigation   ! 
Water          ; 
:        Dsmand  a/ 

Potential 

Irrigation 

Water 
Rsquirement 
!            b/ 

!        (acres) 

(inches) 

(1 ,000  acre»feet-) 

Wind  River 

!       181,621 

23 

696 

Bighorn  River                              j 

642,811 

25 

2,678 

Clarks  Fork 

41,591 

2i» 

166 

1 
Little  Bighorn  River              j 

9.651 

20 

32 

1 
Total 

•      875,674 

2'*. 5 

3.572 

a/     Estimated  average  for  all   crops  and  associated  new  vegetation 
In  each  sub-area. 

b/     Estimated  50  percent   Irrigation  proj«ct  afficiancy. 


More  details  about  potential   uses  of  land  in  the  planning  area  are  presented 
in  Chapter  IV. 

Land  Ownership  and  Administration 
The  area  involves  approximately  22,822  square  miles  of  land  and  water 
distributed  by  types  of  ownership  as  shown  in  Table  11-16,  but  the  hydrologic 
area  of  the  Wind-Bighorn-Clarks  Fork  drainage  is  20,696  square  miles   (13,245,220 
acres).     About  38  percent  of  the  hydrologic  area  (5,000,000  acres)   lies  in  the 
Wind  River  Sub-area,  55  percent  (7,200,000  acres)   in  the  Bighorn,   1  percent 
(200,000  acres)   in  the  Little  Bighorn,  and  6  percent   (800,000  acres)   in  the 
Clarks  Fork. 
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Wind  River  Indian  Reservation 

The  3000-square  mile  Wind  River  Indian  Reservation  (Arapahoe  and  Shoshone 
Tribes)   is  located  in  the  southern  tip  of  the  area,  in  Fremont  and  Hot  Springs 
Counties.     It  extends   roughly  from  Owl   Creek  on  the  north  to  Lander  on  the 
south,     and  from  Boysen  Reservoir  on  the  east  to  Dubois  on  the  west. 

The  Reservation  was  established  as  a  part  of  a  large  reserved  area  by  the 
Fort  Bridger  Treaty  of  1863.     Original  boundaries  of  the  Reservation  lands, 
reserved  for  Indian  use,  were  established  by  treaty  of  July  3,   1868.     By  treaty 
of  June  21,   1904  (the  McLaughlin  Agreement)   the  Indians  ceded  to  the  United 
States  all   of  the  Reservation  lying  north  of  the  Big  Wind  River  and  east  and 
south  of  the  Popo  Agie  River,  thus  establihsing  the  boundaries  essentially  as 
they  exist  today.     The  purpose  of  the  cession  was  to  obtain  money  to  construct 
irrigation  ditches. 

The  western  and  central  parts  of  the  Reservation  are  drained  by  the  Wind 
River  and  its  upper  tributaries;  the  southern  part  by  Popo  Agie  and  Little  Wind 
rivers;  and  the  eastern  part  by  the  Bighorn  River.     All  of  the  drainages  are  a 
part  of  the  Yellowstone  River  hydrologic  basin. 

16/ 

Fish  and  Wildlife  Resource 

The  Wyoming  Game  and  Fish  Department  under  direction  of  the  Wyoming 

Game  and  Fish  Commission  is  legally  charged  with  the  "control,  propagation, 

management,  protection,  and  regulation  of  all  Wyoming  wildlife".  To  better 

fulfill  this  responsibility  the  Game  and  Fish  Department  has  formulated  a 

long-range  plan  for  management  of  the  State's  fish  and  wildlife  resources. 

Copies  of  that  plan,  entitled,  A  Strategic  Plan  for  the  Comprehensive 

Management  of  Wildlife  in  Wyoming,  are  included  in  the  supporting  material 

accompanying  this  report,  and  much  of  the  information  provided  herein  has 

been  extracted  from  the  Strategic  Plan,  which  provided  the  best  data 

currently  available. 
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For  discussion  and  planning  purposes  Wyoming's  fish  and  wildlife 
resources  are  categorized  as  follows: 

Terrestrial  wildlife,  which  includes  big  game,  small   game,  furbearers, 

raptors,  non-game  birds  and  mammals,  and  endangered  and  threatened 

terrestrial  wildlife. 

Aquatic  wildlife,  which  includes  sport  fishes,  commercial   fishes,  etc., 

other  fishes,  amphibians,   reptiles,  and  mollusks,  and  endangered  and 

threatened  aquatic  wildlife. 
Terrestrial  Wildlife 

All  of  Wyoming's  big  game  species  are  present  within  the  boundaries  of 
the  Wind-Bighorn  and  Clarks   Fork  River  Drainages.     Table  11-17  gives  esti- 
mated post-season  populations,   the  1975  projected  harvest,  and  the  projected 
number  of  hunter  days  by  species  for  this  region.     Population  estimates  are 
not  available  for  small   game  species.     Projected  1975  harvest  and  recreation 
days  are  presented  in  Table  11-18. 

Furbearers  include  those  mammalian  species  whose  pelts  are  actually 
or  potentially  of  commercial   value.     Furbearing  species  present  in  this 
region  include  coyote,   red  fox,   lynx,  bobcat,   spotted  skunk,   striped  skunk, 
river  otter,   racoon,  marten,  fisher,  ermine,  weasel,  mink,  badger,  and 
possibly  the  wolverine  and  black-footed  ferret.     Little  information  is 
presently  available  on  population  levels,  distribution,  and  utilization 
of  these  species.     The  commercial   value  of  this  resource  has  not  been 
quantified,  but  the  harvest  of  coyotes,  bobcats,  and  red  foxes  is  quite 
substantial   in  terms  of  numbers  and  dollar  volume. 

Approximately  32  species   of  raptorial   birds   are  known  or  thought  to 
occur  within  Wyoming.     In  1974,  thirteen  persons  were  licensed  to  possess 
raptors  for  the  purpose  of  falconry  and  43  permits  were  issued  for  the 
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Table  11-17     Big  Game  Populations,   1975  Projected  Harvest,  and  Recreation 
Days  for  Game  Districts  2  and  6. a./ 

Wind-Bighorn-Clarks  Fork 


Species 


Antelope 
Mule  Deer 
Whitetail  Deer 
Elk 
Moose 

Bighorn  Slieep 
Mountain  Goat 
Black  Bear 
Grizzly   Bear 


Postseason 
Population 


13,350 

53,700 

600 

19,320 

850 

1,750 

70 

475 

80 


Harvest 


2,900 

12,145 

0 

5,015 

97 

75 

4 

65 

0 


Recreation 

Days 


5,800 

70,441 

0 

70,210 

369 

2,250 

16 

2,600 

0 


£/Game  District  6  contains  some  lands  in  the  Great  Divide  Basin  and  North 
Platte  River  Drainage  (about  h.   of  the  combined  area  of  Regions  2  and  6.) 


Table  11-18.  Small  Game.  Projected  1975  Harvest  and  Recreation  Days 
For  Game  Districts  2  and  6. 


Species 


Harves  t 


Recreation  Days 


Cottontail  Rabbit 

Squirrels 

Snowshoe  Hare 

Pheasant 

Sage  Grouse 

Partridge 

Mountain  Grouse 

Turkey 

Uucks 

Geese 


30,833 

357 

208 

8,500 

7,750 

6,000 

2,290 

13 

27,314 

1,004 


15,417 

238 

208 

9,444 

4,079 

6,666 

2,290 

43 

18,029 

5,020 
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capture  of  falcons.     Little  is  known  regarding  raptor  populations   in  the 
study  area,  beyond  the  fact  that  significant  numbers  of  hawks,  eagles  and 
other  species  are  known  to  exist. 

Public  interest  in  nongame  wildlife  and  nonconsumptive  use  of  all 
wildlife  is  increasing  rapidly.     Wyoming  has  approximately  58  species  of 
nongame  mammals  and  263  species  of  nongame  birds,  many  of  which  occur  in 
the  study  area.     The  recreational  and  economic  importance  of  nongame 
wildlife  and  nonconsumptive  uses  of  all  wildlife  have  not  been  determined. 

Terrestrial  wildlife  listed  by  the  U,   S.   Fish  and  Wildlife  Service 
as  endangered  or  threatened  with  extinction,  and  known  to  exist  in  the 
study  area  included: 

Grizzly  bear.     Approximately  80  grizzly  bear  seasonally  occupy 

the  western  portions  of  the  area  outside  of  Yellowstone  Park. 

Grizzly  bears  have  not  been  hunted  in  Wyoming  since  the  1974  season 

when  7  bears  were  taken  by  special   permit  holders.     This  species   is 

considered  threatened  by  the  U.  S.   F.  Wo  So 

Northern  Rocky  Mountain  Wolf.     This  species  possibly  occurs  in 

Yellowstone  Park  and  portions  of  the  study  area  along  the  Park's 

eastern  boundary.     There  is  no  information  on  population  density 

and  distribution.     If  wolves  are  present  in  this  area,   it  is  not 

known  if  they  are  in  fact  Northern  Rocky  Mountain  Wolves   (Canis 

lupus   irremotis).     This  species  is  considered  endangered  in  Wyoming. 

Black-footed  Ferret.     This  species  could  occur  in  the  study  area, 

but  its   presence  there   is   unconfirmed.     The  black-footed  ferret  is 

considered  endangered„ 

Peregrine  Falcon.     This  is  a  resident  species  within  the  study  area, 

though   little  is  known  regarding  density  and  distribution.     This  species 

is  classified  as  endangered. 
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Aquatic  Wildlife 

The  3,868  miles  of  stream  and  71,390  acres  of  standing  water  within 
the  study  area  provide  an  excellent  sport  fishery.     Table  11-19  summarizes 
fishing  use  and  the  total  biological  supply  of  fishing  opportunity  for  the 
Wind-Bighorn-Clarks   Fork  drainages.     These  figures  also  include  the  headwaters 
of  the  Yellowstone  River  outside  of  Yellowstone  National   Park.     Thirty  miles 
of  streams  are  Class   1    (of  national  importance),  463  are  Class  2   (state- 
wide), 2,162.5  are  Class   3  (regional),  and  the  other  1,212.5  miles  are  of  local 
or  no  significance  as  a  fisheries.     Almost  all  of  the  standing  water  provides 
some  fishery  value,  and  more  than  half  provides  good  to  excellent  fishing. 
Figure  II-7a  shows  the  location  of  the  major  classified  streams. 

Table  11-19     Estimated  1975  Use  and  Supply  of  Fishing  Opportunity. 

Wind-Bighorn-Clarks  Fork 


1975  Use 

Supply  on 
Public  Lands 
Permanently 
Total   Supply            Accessible!./ 

%  on  Public 
Lands  and/or 
Access  Perm. 
Guaranteed 

(Fisherman  days)— 

Streams 

378,614 

681,869                       487,801 

71.54 

Lakes  and 
Reservoirs 

391,473 

1,437,555                   1,371,991 

95.44 

Total 

770.087 

2,119,424                   1,859,792 

87.75 

Source:     Wyoming  Game  and  Fish  Commission 

!-/     Public  land,  or  private  land  under  easement  or  other  agreement, 
b/     One  fisherman  participating  in  a  fishing  activity  during  some  part  of  a 
calendar  day. 
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Coimiercial   fishing  activities  in  this  area  are  limited  presently  to  the 
harvest  of  minnows  for  private  use  or  sale  as  fishing  bait.     Four  reservoirs 
in  this  area  --  Ocean  Lake,  Boysen  Reservoir,  Buffalo  Bill    Reservoir,  and 
Big  Horn  Lake  --  have  a  potential   for  future  cormiercial  exploitation  of  rough 
fish.     Collectively  these  reservoirs  could  produce  an  estimated  average  yield 
of  71   tons  of  fish  annually. 

Other  fishes  comprise  approximately  39  species  found  within  the  area. 
Consumptive  or  nonconsumptive  utilization  by  man  is  very  limited  except  for 
game  and  commercial   species.     All   fishes,  however,  are  vitally  important  for 
their  intrinsic  and  ecological  values. 

Amphibians,  reptiles,  and  mollusks  are  important  primarily  for  their 
intrinsic  and  ecological   values.     No  information  is  available  on  the  density 
or  distribution  of  mollusks. 

Endangered  and  threatened  aquatic  wildlife.     On  a  national  basis,  none 
of  the  fishes,  amphibians,   reptiles,  or  mollusks   in  the  area  are  considered 
threatened  or  endangered  by  the  U.  S.   Fish  and  Wildlife  Service.     Several  species 
of  fish,  amphibians,  and  reptiles  are  peripheral   in  Wyoming  and  could  become 
threatened  within  the  state  if  proper  precautions  aren't  taken  in  planning 
future  developments. 

Outdoor  Recreation  Resources 
The  prime  outdoor  recreational   resource^^/  consists  of  the  mountainous 
areas  encircling  the  planning  area.     In  addition  to  acting  as  the  "gateway" 
to  Yellowstone  and  Grand  Teton  National  Parks,  these  mountains  possess  numerous 
recreational   attractions  of  national  significance.     A  number  of  large  wilderness 
and  primitive  areas  attract  back  country  users  from  all   parts  of  the  country. 
The  dude  ranching  industry  is  a  major  recreational   attraction  in  the  area  as 
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well  as  a  large  contributor  to  the  local  economy.     The  towns  of  Cody  and  Dubois 
are  the  primary  business  centers  for  recreation  areas,  but  other  conmunities 
benefit  from  a  recreation  industry  that  is  directly  attributable  to  the  area's 
natural   resources.     Wildlife  values  are  nationally  recognized  and  include  a 
variety  of  important  game  species  such  as  elk,  deer,  mountain  sheep,  and  moose. 
The  hunting  season  annually  attracts  thousands  of  out-of-area  and  out-of-State 
visitors.     The  excellent  fishing  also  attracts  many  out-of-area  anglers. 

The  major  portion  of  the  planning  area,  which  lies  between  the  Bighorn  Mountains 
on  the  east  and  the  Rocky  Mountains  on  the  west,  is  characterized  by  areas 
interspersed  with  irrigated  expanses.     Recreational   resources  include  wildlife, 
flat-water  areas,  scenic  and  recreational   rivers,  and  badlands  topography.     Wild- 
life habitat  of  high  value  for  antelope  and  upland  birds  is  found  throughout  this 
central   desert  area.     Boysen  and  Yellowtail   Reservoirs  provide  substantial   acreages 
for  flat-water  boating  and  other  water-based  activities.     Areas  of  badlands,  : 
especially  in  the  southwest  corner  of  Big  Horn  County,  provide  scenic  diversity  of 
highly  colored  bluffs,   hills,  and  mesas,  and  offer  opportunities  for  new  recreational 
facilities,  although  little  recreational  use  is  currently  made  of  these  areas. 

Wyoming  State  Programs 

The  Wyoming  Recreation  Commission  has  the  responsibility  of  maintaining  four 
state  parks,  four  state  historic  sites,  and  over  one  hundred  monuments,  mat^kers 
and  signs  in  the  study  area.     The  Commission  provides  guidelines  for  outdoor  re- 
creation development  in  Wyoming,  and  has  established  these  three  goals: 

1.     To  acquire  recreation   lands  and  water;  to  develop,  operate  and 
maintain  facilities,  and  to  assist  other  public  agencies   in  these 
actions   in  order  to  provide  recreation  opportunities  for  Wyoming's 
citizens  and  the  out-of-state  visitors   that  come  to  recreate. 
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2.  To  acquire,  protect,  preserve  and  develop  areas  and  sites  of 
significant  historical   value  and  areas  of  outstanding  or  unique 
natural   characteristics. 

3.  To  protect  and  preserve,  through  proper  development  and  utilization, 
the  environmental   and  wildlife  resources  that  combine  to  give  a 
rich  and  abundant  recreation  resource  endowment. 

The  Commission  has  established  five  priorities  for  recreation  facility 

development: 

1.     To  develop  projects  which  improve  undesirable  environmental 
conditions;   including  projects  which  bring  existing  facilities 
up  to  minimum  quality  standards. 

2o     Develop  projects  which  identify,  preserve,  or  develop  significant 
or  outstanding  historical  or  natural   areas  and  sites. 

3.  Develop  projects  for  municipal   recreation  development. 

4.  Develop  projects  to  develop  camping,  picnicking,  and  general 
water  facilities. 

5.  Develop  projects  to  build  golf  courses,  tennis  courts,  ski  and 
snowmobile  areas. 

The  combined  recreation  areas  and  facilities  provided  by  Wyoming's   local 

governments  and  by  the  Federal    land  management  agencies   represent  a  high 

proportion  of  the  total  public  recreation  resources  available  in  the  State. 

It  is  expected  that  these  two  levels  of  government  will   continue  to  lead  in 

recreation  development.     The  State  parks  program,  even  though  it  is  small   in 

scale  compared  to  the  total   recreation  resources  provided  by  the  other  two 

levels  of  government,  is  the  most  flexible  public  recreation  development 

program  in  the  State.     The  Wyoming  Recreation  Commission  feels  the  State 

parks  program  can  best  be  used  to  meet  recreation  needs  that  cannot  be  met 

by  either  of  the  other  two  jurisdictional   levels  of  government.     Within  this 

context,  the  Commission  has  established  the  following  three  state  park 

development  priorities: 

lo     To  develop  State  and  locally  owned  areas  and  to  encourage  the 
appropriate  Federal  agencies  to  develop  federally  owned  areas. 
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2.  To  provide  recreation  areas  and  facilities  where  they  are  needed. 

3.  To  protect,  through  appropriate  development,  historical  sites  of 
significance  and  outstanding  natural   areas. 

National   Forests 

Within  the  planning  area  are  two  units  of  the  national   forest  system: 
the  Bighorn  National   Forest  and  the  Shoshone  National   Forest.     The  Bighorn 
National   Forest  straddles  the  boundary  between  this  planning  area  and  the 
Northeast  Wyoming  planning  area,  with  approximately  equal  acreages. 

The  Shoshone  National   Forest  forms  the  western  boundary  of  the  area  and 
is  mostly  within  the  area.     A  very  few  acres  of  the  Bridger- Teton  National 
Forest  are  found  along  the  extreme  western  boundary  of  the  planning  area. 

The  Bighorn  National   Forest  is  of  national   recreational  significance. 
Depending  on  the  direction  of  travel,  the  Bighorn  Mountains  are  the  first, 
or  last,  occurrence  of  Rocky  Mountains  uplift.     Visitors  to  the  Bighorns 
come  not  only  from  nearby  population  centers,  but  from  all  parts  of  the 
nation.     This  out-of-area  use  includes  both  travelers  passing  through  the 
Bighorns  en  route  to  or  from  Yellowstone  or  other  locations,  and  vacationers 
making  the  Bighorns  their  recreational   destination.     Camping  is  by  far  the 
largest  single  activity,  followed  by  fishing  and  hunting.     A  major  camping 
attraction  is  the  Cloud  Peak  Primitive  area  which  attracts   large  numbers  of 
visitors  from  upper  midwest  states.     Cold-water  streams  rising  in  the  Bighorns 
are  a  major  local   attraction  in  an  area  surrounded  by  dry  plains.     Other 
water-based  activities  are  limited  by  cold  water  temperatures  and  the 
scarcity  of  large  water  bodies.     Hunting,  especially  for  elk,  is  extremely 
popular.     Other  wildlife  resources   unique  in  the  area  include  moose  and  black 
bear  habitat.     An  increase  in  winter  sports  in  recent  years   is  also  in 
evidence  in  the  Bighorns.     The  plateau-like  terrain  and  grassy  high-elevation 
meadows  create  excellent  opportunities   for  snowmobilin^.     The  increasing  popu- 
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larity  of  cross-country  skiing  and  the  favorable  terrain  will  no  doubt  result 
in  greater  demands  for  this  activity  and  may  result  in  some  conflict  with  snow- 
mobile use.  Other  dispersed-area  resources  include:  geologic  and  scenic  areas 
such  as  Shell  Canyon,  Devils  Canyon,  and  Tensleep  Canyon;  the  Bull  Elk  Natural 
Area,  and  archeological  areas,  such  as  the  Medicine  Wheel,  an  ancient  Indian  re- 
ligious structure. 

Table  11-20  provides  information  on  developed  facilities  on  the  National 
Forests  within  the  planning  area.  Figure  II-8  shows  the  location  of  the  desig- 
nated areas.  These  facilities  are  adequate  to  handle  existing  use  and,  except 
for  a  few  high-use  weekends,  can  accommodate  moderate  increases  in  use. 

The  amount  of  recreational  use  on  the  National  Land  Reserve  has  increased 
steadily,  keeping  pace  with  accelerating  national  and  local  emphasis  on  outdoor 
recreational  activity.  The  traditional  extensive  forms  of  use  on  lands  adminis- 
tered by  the  Bureau  of  Land  Management  have  been  accompanied  in  recent  years  by 
greatly  expanded  numbers  of  man  days  of  intensive  recreational  use,  whether  or 
not  facilities  are  provided.  This  continuing  growth  of  heretofore  largely  ru- 
ral populations  by  expansion  of  the  coal  industry  can  only  serve  to  compound 
the  recreational  associated  people  problems  in  the  planning  area. 

The  National  Land  Reserve   is  open  to  the  public  at  all  times  for  any  recrea- 
tional activity  not  in  violation  of  applicable  local  and  Federal  laws  and  regu- 
lations. Due  to  diverse  land  patterns  and  inability  to  provide  personnel  in 
adequate  numbers  to  oversee  and  control  recreational  use,  the  impacts  have  been 
mostly  adverse;  these  effects  are  highly  visible  and  lasting.  Among  the  more 
objectional  effects  are  an  excess  of  litter,  trampling,  and  promiscuous  road  pat- 
terns along  streams  and  at  natural  camp  and  picnic  sites.  Aside  from  intensive 
use  at  specific,  attractive  locations,  the  land  in  general  receives  a  lower  de- 
gree of  use,  with  correspondingly  less  damage.  Off-road  vehicles,  travelling 
almost  anywhere,  create  irreparable  damage  during  any  season, 
a/  Public  Land  administered  by  the  Bureau  of  Land  Management. 
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Table  11-20     National   Forest  Outdoor  Recreational   Facilities 


kind-Bighorn-Clarks  Fork 


Caiiplng  Facilities 


B 

G  HORN  COUNTY 

1 

Bald  Mountain 

2 

Bull  Creek 

3 

Cabin  Creek 

4 

Cabin  Creek  Trailer 

5 

Deer  Park 

6 

Island  Park 

7. 

Lake  View 

8. 

Lower  Palntrock  Lake 

9. 

Medicine  Lodge  Lake 

10 

.  Porcupine 

11 

.  Ranger  Creek 

12 

.  Shell  Creek 

13 

.  Sitting  Bull 

14 

.  Upper  Palntrock  Lake 

15 

.  West  Ten  Sleep  Lake 

FREMONT  COUNTY 

1. 

Brooka  Lake 

2. 

Dlcklnaon  Creek 

3. 

Double  Cabin 

4. 

Falls 

5. 

Fiddlers  Lake 

b. 

Horse  Creek 

7. 

Louis  Ljke 

S. 

Popo  Agie 

9. 

Sinks  Canyon 

PARK  COUNTY 

1. 

fleartooth  Lake 

2. 

Big  Game 

3. 

Brown  Mountain 

i*. 

Clearwater 

5. 

Crajy  Creek 

6. 

Dead  Indian 

7. 

Deer  Creek 

6. 

Eagle  Creek 

9. 

Elk  Fork 

10. 

Fox  Creek 

11. 

Hanging  Rock 

12. 

Horse  Creek 

13. 

Hunter  Peak 

U. 

Island  Lake 

15. 

Lake  Creek 

16. 

Newton  Creek 

17. 

Pahaska 

18. 

Reef  Creek 

19. 

Rex  Hale 

20. 

Sleeping  Giant 

21. 

Three  Mile 

22. 

WapatI 

23. 

Wood  River 

WASHAKI  COUNTY 

1.  Boulder  Park 

2.  Leigh  Creek 

3-  Ten  Sleep  Creek 


TOTAL  FOR  PLANNING  AREA 
(50  SITES  Total) 


BIG  HORN  COUNTY 

Hidden  Baaln 

Lakevlew 

Lake  Point 

Post  Creek 

Banger  Creek 

FREMONT  COUNTY 

Bruce 

2. 

Fiddlers  Lake 

J. 

Louis  Beach 

Wind  River  Luke 

PARK  COUNTY 

1. 

Beartooth  Lake 

Clearwater 

3. 

Dead  Indian 

4. 

Eagle  Creek  Tr^lhrid 

5. 

Horae  Creek 

6. 

Newton  Spring 

Pahaska  Trallhead 

Sunlight  Creek 

TOTAL  TOR  PLANNING  AREA 
(17  Sites  Tocsl) 


AMILY  UNITS 

ACREAGE 

10 

«  (5)^ 

10 

'  (6) 

10 

3  (3) 

26 

6  (6) 

5 

3  (S) 

10 

4  (4) 

11 

S  (5) 

u 

3  (3) 

B 

5  (4) 

12 

5  (5) 

10 

2  (4) 

11 

7(12) 

43 

21(18) 

6 

2  (4) 

14 
IS 
IS 
46 
13 
9 


31 
24 
S 


16 
41 


13 
5 


12  (2) 
10(11) 
2  (1) 

10  (4) 
2  (8) 

11  (1) 

2  (2) 
9  (4) 

4  (6) 
8  (8) 
I  (1) 

5  (3) 

3  (1) 
2S(10) 

4  (2) 
14  (7) 

6  (2) 

2  (1) 

3  (3) 
3  (2) 
9  (3) 

20(12) 

'  (1) 

171(100) 


c/ 


121 


27(30) 


capacittS/ 


50 
50 
SO 
130 
2S 
SO 


40 
60 
SO 
5S 

215 
30 
SO 

930 


70 
75 
75 

230 
6S 
45 
45 
20 
50 

675 


50 

85 
30 

170 
80 
30 
20 

100 
60 

135 
20 

105 
45 
100 
30 
155 
120 

25 

40 

30 

90 


205 

25 

1.750 


25 
245 


30 
20 
90 
IS 
155 


30 
100 
35 
25 
60 
10 
20 
25 
305 

605 


J  C.p.clt,  b.s.d  an  .11   f..iiy  „„,„  occupied  by   5  p.o»l.  each     or  the 
tot.l  c.p.clt,  of  ,h.  .ue  «   .„,  on.  >1,..  JluhJ!.?  l."pp;opIl„. 

.CCU.I   developed   ,I,e   required    to  ,ul„,.l„   ,h,  cb.r.c.r  of    ch.   f.cIlltT. 
y  Acre.8.   Included    In  C.pground  of  ..m  nue. 


Jrgariiitlon  y«clim«» 
BIC  HORM  COUNTY 
I •      Uorland  BSA 

FREMONT  COlfflTY 

1.  Frenonc  County  Youth  Cap 

2.  One  Shot  Site   In  Aree 

PARK   COUNTY 

1.      Buffalo  BUI   Scout  Camp 

TOTAL  FOR  PUNNING  AR£A 
(4    Sites  Total) 

Observation  FacUitlea 
BIG   HORN   COUNTY 
J .      Medicine  Wheel 

PARK  COUNTY 

1 .  Clarke   Fork 

2.  Dead   Indian 

3.  Lake  Creek 

4.  Slipper  Rock 

5.  Wayfarers  Chapel 

6.  West  Suminlt 

TOTAL  FOR  PLANNING  AJIEA 

(7   sites  T-     ' 1) 
Interpretive  yacUltlaa 
BIC    HORN   COUNTY 

1.  Medicine  wlieel   National   Historic   Site 

2.  Shell  Falls 

FREMONT  COUNTY 

1.   Tie  Hack  Memorial  Wayside 

PARK  COUNTY 

1.  Clay  Butte  Fire  Lookout 

2.  Wapati  Wayside 


TOTAL    FOR  PLANNING  AREA 
f5    Slr^r.  T-tJl) 
Cor.aii«rclal  Facilities 
BIG    HORN   COUNTY 
1-      Oeerhaven 

2.  Meadow  Lark 

3.  Palntrock  Lake 

4.  Ranger  Creek  Ranch 


FREMONT  COUNTY 

1.  Brooks  Lake  Lodge 

2.  Loula  Lake 

3.  Triangle  C    Ranch 


PARK   COUNTY 

1.  Absaroka  Mountain  Lodge 

2.  Bill  Cody's  Ranch  Inn 

3.  Bljckwater  Lodge 

4.  Crossed  Sabers  Ranch 

5.  Elephant  Head  Lodge 

6.  Goff  Creek  Lodge 

7.  K  -  Z  Ranch 
6.  Pahaska  Tepee 

9.  Rlmrock  Ranch 

10.  Shoshone  lodge 

1 t.  Sweetwater  Lodge 

12.  Tr.ill    Inn 

IJ.  UXU  l.odge 

TiiTAL  FOR  PLANNlNi:  AREA 

{?n  si...«  Frtt.il) 
gj^tlnt  F«cUm«3 
Bid    HORN   COUNTY 
1 .      North  Cove 

FREMONT  COUNTY 

1.  Fiddlers  Lake 

2.  Louis  Lake 


PARK  COUNTY 

1.  Beartooth  Lake 

2.  Island  Lake 


TOTAL   FOR  PLANNING  AREA 
(5  Sites  Total) 
Wintar  Sporta  Facilities 
flic  HORN  COUNTY 
1 .      Antelope  Butte 

FREMONT  COUNTY 
I .      Sinks  Canyon 

PARK  COUNTY 

I .  Sleeping  Giant 

WASHAKI  COUNTY 

1.  Meadow  Lark  Ski  Ares 

TOTAL  FOR  PLA.NHINC  ARCA 
(4  Sites  Total) 


AMEACE 

CAPACirr 

2  (2) 

so 

S(19) 

>  (3) 
6(22) 

ISO 

so 

MO 

27(10) 

200 

3S(]«) 

450 

1  (2) 

40 

1  (4) 

4S 

I  (2) 

25 

2  (1) 

66 

2  (1) 

100 

2  (3) 

75 

9(13) 

351 

3(40) 

ISO 

3(10) 

144 

6(50) 

294 

1  (2) 

SO 

2  (1) 

90 

3  (3) 

140 

12  (4) 

75 

9  (6) 

85 

11  (6) 

36 

5  (6) 

24 

37(22) 

220 

5(10) 

50 

3  (1) 

20 

4  (8) 

SO 

12(19) 

120 

3  (2) 

50 

6  (1) 

25 

3  (8) 

50 

8(12) 

77 

4  (1) 

45 

2  (I) 

50 

26  (8) 

30 

8  (7) 

Its 

14  (I) 

2S 

S  (1) 

80 

6(12) 

22 

2  (1) 

40 

6  (2) 

SO 

93(57) 

709 

1  (1) 

Uil 

2  (2) 


1  (1) 

LiU 

2  (2) 


2S 
25 
50 


86(170) 

375 

51(59) 

200 

15(65) 

250 

35(125) 

2S0 

117(419) 

1,07S 
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Figure  1 1-8  Recreation  Facilities 


Q      U.    S.    ToT*»t  S«rwlce 

Q      Katlonal  Park  Service 

A      WyoBlng  Ca«e  »nd  Fish  Coialation 

■    Wyoming  State  Park 

^      Cohere  la  1,-  County  aad 
Municipal  rmfirmmia 


The  level   of  development  so  far  achieved  under  agency  programs  has  been 
mostly  in  the  category  of  protection  and  sanitation,  with  construction  programs 
at  a  few  of  the  most  critical   sites.     There  has  been  a  growing  emergence  of  the 
true  recreation  management,   however,   following  initial   recognition  of  the  respon- 
sibility in  the  Classification  and  Multiple  Use  Act. 

Among  the  promising  recreational   management  objectives  for  the  National 
Land  Reserve  under  present  programs,  are  the  following: 

1.  Actions  designed  to  end  overuse  and  abuse  of  certain  critical   sites 
through  cooperation  with  states  and  local   communities,   including  trans- 
fer for  recreational   development  and  management. 

2.  Coordination  with  State  Game,   Fish,  and  Park  Departments  to  obtain  a 
higher  level  of  recreation  management. 
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3.  Increased  public  educational   campaigns  to  promote  visitor  safety, 
and  reduce  pollution,   littering  and  fire  danger. 

4.  Accelerate  installation  of  public  use  facilities  to  achieve  better 
distribution  of  recreational   populations  on  the  fragile  environment. 

Any  final   action  capable  of  permanently  reversing  the  downward  environ- 
mental  trend  resulting  from  inadequately  controlled  recreational   use  appears 
to  depend  on  recognition  of  the  need  for  coordinated,  comprehensive  outdoor 
recreation  resource  development,   together  with  management  programs  adequate 
to  meet  public  needs  and  resource  limitations. 
Private  Sector 

Many  recreation  facilities   in  the  basin  are  owned  and  operated  by  private 
interests,  either  as  an  adjunct  to  tourist  accomodations,  or  as  separate 
operations.     The  more  important  private  developments  are  summarized  in 
Table  11-21. 
S  umma  ry 

Tables   11-22  and  11-23  summarize  recreation  resources  and  facilities 
available  in  the  study  area. 

Water  Resources 
Water  Supply 

Surface  Water  Supply—^  — ^ 

A  majority  of  the  streamflow  in  northwestern  Wyoming  results  from 

snowmelt  runoff  which  peaks  in  the  May  through  July  period  of  the  year. 

The  estimated  streamflow  originating  in  the  area     under  natural   conditions 

is  about  4,237,820  acre-feet  per  year,   including  564,410  acre-feet  produced 

in  Wyoming  by  the  Clarks  Fork  and  137,010  acre-feet  produced  by  the  Little 

Bighorn.     An  additional    146,800  acre-feet  originates   in   the  Clarks   Fork 

in  Montana  and  flows  through  Wyoming  and  back  into  Montana,  so  total 

undepleted  flow  at  the  State  line  is  4,384,620  acre-feet  per  year,  on  the 

average. 
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Table  11-21     Private  Sector  -  Recreation  Inventory 
Wind-Bighorn-Clarks  Fork 


SfslU)* 

Number  of 

Land 

Water 

C«J<L_ 

Tvpo  of  Activity 

enterprises 

(acres) 

[acres) 

Facilities 

01 

Campini"  -  Canoe 

1 

NA 

— « 

NA 

02 

Camping  -  Day 

15 

379 



1,345  guests 

03 

Camping  -  Pack 

18 

NA 



11  areas 

Oi 

Campinc  -  Resident 

6 

15.742 



951  guests 

05 

Carapinfi  -  Transient 

30 

352 



700  veh/1,015  tent  sites 

06 

CampinK  -  Vacation 

28 

1,100 



966  veh/675  tent  sites 

08 

Shoot  inR  Ranfie 

5 

NA 



41  positions 

10 

Fishing  -  Pond/Lake 

10 

NA 

8,448 

32  Pond/Lake 

U 

Fishing  Enterprises 

11 

NA 

555 

NA 

17 

Hist . /Archeological 

2 

12 



NA 

IS 

lluntinj;  Total  Area 

18 

45,988 

310  Water 

Fowl 



Acres 

20 

Natural/Scenic 

2 

105 





21 

Picnicking 

13 

28 



128  tables 

22 

Racing  -  Viewing 

2 

45 



1,200  spectators 

23 

Rec.  Kesort 

2 

20,998 





25 

Rodeo,  Zoo,  Park 

29 

214 





27 

Snow  Skiing 

5 

11,520 





28 

Trails  Total 

14 

NA 



423  miles 

30 

Hiking  Trails 

11 

NA 



155  miles 

31 

Horse  trails 

47 

NA 

— — 

267  miles/1,019  Rentals/675 
Boarded 

33 

Snowmobiling 

9 

8,760 



194  miles 

36 

Boating  -  Non-Motor 

-  Motor 

-  Launch  Storage 

5 

NA 

NA 

5  Rentals,  2  Loading  Ramps 
30  Boat  Slips 

39 

Swimming 

_9 

NA 

18 

,460  sq 

ft 

:— 

TOTALS 

292 

105,243  ac 

8 

,448  acres 

a/ 

TYPE 

II 

256 

105,243ac 

NA 

TYPE 

III 

36 

NA 

8 

,448  acres 

^    Water  acres  open  to  fishing. 

♦National  Associ.-' tion  of  Conservation  Districts. 


Irrigation  use  consumes  an  average  of  1,028,500  acre-feet  of  surface 
water  per  year.     Reservoir  and  stock-pond  evaporation  consumes  105,300  acre- 
feet  (excluding  Bighorn  Lake  evaporation);     2,210  acre-feet  are  consumed  by 
industry;  and  2,710  acre-feet  result  from  municipal  and  domestic  uses. 
Adding  other  items,  the  total   consumptive  use  is  about  1,138,720  acre-feet, 
and  the  annual   depleted  streamflow     leaving  Wyoming  near  the  State  line 
averages  3,245,900  acre-feet,  varying  from  52  percent  to  148  percent  of 
average.     About  34  percent  of  the  natural  streamflow  and  31  percent  of  the 
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Table  11-22     Recreation  Area  Inventory 
Yellowstone  Basin  &  Adjacent  Coal  Area  Level  B  Study 
TYPE  I     (Historic,  Scenic  and  Natural   Areas) 


Na-^i  of  Aren 


Countv 


Medic  ino  l.'heel 

BlR  Horn 

Medicine  Lodge  Creek  Site 

Big  Horn 

Woodruff  Cabin 

Hot  Springs 

Legend  Rock  Petroglyph 

Site 

Hot  Springs 

Colter's  Ilcll 

Park 

Horner  Site 

Park 

Wapiti  Ranger  Station 

Park 

Buffalo  Bill  Dam 

Park 

Paliaska  Tepee 

Park 

Irma  Hotel 

Park 

T.  E.  Ranch 

Park 

Dead  Indian  Camp  Site 

Park 

Honesteaders  Historical 

Museum 

Park 

South  Pass 

Fremont 

South  Pass  City 

Fremont 

Name  of  Area 


Fort  Washakie 

St.  Michael's  Mission 

Castle  Garder.3  Petroglyph  Site 

Union  Pass 

Shoshone-Eplscopal  Mission 

*Brldger  Immigrant  Road  -  Dry 
Creek  Crossing 

♦Bates  Battlefield 

Buffalo  Bill  Boyhood  Hone 

Buffalo  Bill  Statue 

Stock  Center  -  Buffalo  Bill 


Countv 


Fremont 
Fremont 
Fremont 
Fremont 
Fremont 

Big  Horn 
Hot  Springs 
Park 
Park 
Park 


*Pendlng  Registration  to  the  National  R«gl«ter 
of  Historic  Sites 


TYPE  II  (Land  Oriented) 


Name  of  Area 


L 


Greybull  To>m  Park 
Basin  Town  Park 
Lovell  Comper  Park 
Lovcll  Picnic  Area 
Rivertou  City 

Campground 
Rlverton  Picnic 

Grounds(3) 
Larder  City  Park 
Shoslioni  City  Park 
Jeffery  City 
Hot  Springs  Toivn  Park 
Soutlislde  Park 
Washington  Park 
Veterans  Park 
Powell  Baseball 

Complex 
Powell  Woods  Park 
Scout  Cabin  Park 
Worland  Picnic  Ground 

Other  Parks 
Schools  (51) 
TOTALS 


County 


Fremont 


Ownership 


Big 

Horn 

Local 

Big 

Horn 

Local 

Big 

Horn 

Local 

Big 

Horn 

Local 

Local 


Fremont 

Local 

Fremont 

Local 

Fremont 

Local 

Fremont 

Local 

Hot  Springs 

Local 

Park 

Local 

Park 

Local 

Park 

Local 

Park 

Local 

Park 

Local 

Park 

Local 

Washakie 

Local 



Local 



Local 

Site  Acres 


Administration  Land    Water 


1)  Camping  and  Pi 

2)  School  acres 

3)  Other  ac res 


LOCAL  AND  MUNICIPAL  II 


Local 

Local 
Local 
Local 

Local 


cnicking*  (site  acres)  =  155  acres 
'  332  .K-res 
- "  216  acres 


*Camping  =  155  ac 
Designated  Plcni 


rcs/163  sites 

c  Area  -  118  acres/48  sites 


3 
2 

10 
3 


Local 

30 

Local 

NA 

Local 

NA 

Local 

NA 

Local 

3 

Local 

5 

Local 

4 

Local 

5 

Local 

25 

Local 

20 

Local 

1 

Local 

40 

Local 

216 

Local 

332 
703  ac 

Total 
acres 


3 

2 

10 

3 


Developed 
Land 


3 

2 

10 

3 


Undeveloped 
Land 


30 

30 

--_ 

NA 

NA 



NA 

NA 



NA 

NA 



3 

3 



5 

5 



4 

4 



5 

5 



25 

25 

20 

20 



1 

1 

— 

40 

40 

216 



216 

332 

332 

703  ac 

487  ac 

216  ac 
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Table   11-22  -  Continued 


Site  Acres 

Total 

Developed 
Land 

Undeveloped 
Land 

\;ir;e  of  Area 

County 

Ownershi 

p    Ad 

ministration 

Land 

Water 

(acres) 

(acres) 

(acres) 

STATE  II 

South  Pass  City 

Fremont 

State 

Wyo 

.  Rec.  Conun. 

2 

NA 

2 

2 



Sinks  Canyon  State 

Park 

Fremont 

State 

Wyo 

.  Rec.  Comm. 

520 

NA 

520 

NA 

NA 

Hot  SprinRS  State 

Park 

Hot  Springs 

State 

Board  of  Chariti 
and  Reform 

es 

NA 

NA 

1,036 

40 

996 

TOTAL 

FEDERAL  II 

1,558  ac 

42  ac 

996  ac 

Big  Horn  National 

Big  Horn 

Federal 

U.S 

Forest  Ser. 

NA 

NA 

349,892 

226^ 

349,666 

Forest 

Big  Horn  National 

Washakie 

Federal 

U.S 

Forest  Ser. 

NA 

NA 

34,814 

52 

34,762 

Forest 

Shoshone  National 

Fremont 

Federal 

U.S 

Forest  Ser. 

NA 

NA 

990,120 

142 

989,978 

Forest 

Shoshone  National 

Hot  Springs 

Federal 

U.S 

Forest  Ser. 

NA 

NA 

53,355 



53,355 

Forest 

Shoshone  National 

Park 

Federal 

U.S 

Forest  Ser. 

NA 

NA 

1. 

,695,780 

325 

1,695,455 

Forest 

TOTALS  FOR  NATIONAL  FOREST  SERVICE 

3 

123,961  ac 

745 

3,123,216 

Big  Horn  Canyon  NKA 

Big  Horn 

Federal 

U.S 

Nat.  Park  Sc 

r. 

NA 

17,286 

140,459 

NA 

NA 

a/ 

Natural  Res.  Lands'" 

Big  Horn 

Federal 

BLM 

NA 

NA 

1 

.191, 975^/ 

NA 

NA 

Natural  Res.  Lands 

Fremont 

Federal 

BLM 

NA 

NA 

2 

,032,284 

NA 

NA 

Natural  Res.  Lands 

Hot  Springs 

Federal 

BUI 

NA 

NA 

479,743 

NA 

NA 

Natural  Res.  Lands 

Park 

Federal 

BLM 

NA 

NA 

494,957 

NA 

NA 

Natural  Res.  Lands 

Washakie 

Federal 

BLM 

NA 

NA 

881,106 
080,065—' 

NA 

NA 

TOTALS 

5 

NA 

5,080,065* 

Wind  River  Indian  Res. 

Federal 

Bureau  of  Indian 

1, 

886,655  8,210 

1 

894,865 

NA 

NA 

Affairs 

(Other  Federal  Lands) 

Federal 

Federal            NA 
TYPE  (ir  (Water  Oriented) 

NA 

376.542 

NA 

NA 

STATE  III 

c/ 

NA 

Royscn  State  Park 

Fremont 

BLM 

Wyo. 

Rec.  Comm. 

15 

,100 

19,600 

37,700 

NA 

Buffalo  Bill  State 

Park 

Park 

BLM 

Wyo. 

Rec.  Comm. 

3 

,500 

5,700 

10,200 

NA 

NA 

Cody  Fish  Hatchery 

Park 

State 

Wyo. 

Game  &  Fish 

5 

NA 

5 

NA 

NA 

Ring  Lake 

Fremont 

State 

Wyo. 

Came  &  Fish 

NA 

NA 

NA 

NA 

NA 

Trail  Lake 

Fremont 

State 

Wyo. 

Game  4  Fish 

NA 

NA 

NA 

NA 

NA 

East  Fork 

Fremont 

State 

v;yo. 

Game  4  Fish 

NA 

NA 

NA 

NA 

NA 

East  side  of  Ocean 

Lake 

Fremont 

State 

Wyo. 

Game  4  Fish 

18 

NA 
,605 

6,248 

32,548 

NA 

NA 

NA 

TOIALS 

47,905 

— .'  Acreage  figures  represent  designated  camping,  picnicking,  organization,  observation,  and  commercial  facilitie 
dovcloped  on  USFS  land. 

D/  Acreage  figures  represent  areas  open  to  public  use.   Additional  BLM  lands  in  Wind-ni,?hurn  Clarks  Fork  pl.Tnnin 
area  tocal  275,3^9  acfcs  which  are  reserved  for  a  specific  use. 


c/ 


rroposcd  developments  (no  acreage  figures  available) 

a)  Boysen  Reservoir  -  143  combination  camping  and  picnicking  sites,  3  boatramps 

b)  Buffalo  Bill  Reservoir  -  Area  has  limited  development  potential 

*Estlmato. 
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Table   11-23  -   Recreation  Area  Summary 
Yellowstone  Basin  &  Adjacent  Coal  Area  Level   B  Study 


State 

State 

' 

Parks 

fishing 

National 

Public 

Indian 

Other 

Local 

i  Rec. 

&  Hunting 

Forests  & 

Dortaln 

Reserva- 

Federal 

Pt 

Ivate 

Parks 

Areas 

Areas 

Grasslands 

Lands 

tions 

Lands 

La 

nds 

TOTALS 

ASE.\3  (VNH  ACSKACES 

Nup-.ber  of  Areas 

110 

3 

2 

6 

1 

NA 

271 

393 

Land  Acres 

703 

1.553 

3,123,961 

5  .355,414 

1,886,635 

517,001 

105,231 

10,990,523 

K'acijr  Acres 

NA 

NA 

NA 

NA 

8,210 

NA 

NA 

8,210 

local  Acres 

703 

1,558 

3,123,961 

5,355,414 

1,894,865 

517,001 

105,231 

10,990.523 

FACILITIES  AVAILABLE  , 

FOR  s:'c~::ATr.i\'  vsE  d/ 

fl;-;vi:v.  t  5ijh:seeln5 

(i:tl.s) 

NA 

Si.-ii-Tin*;  Reaches 

ft  pool 

(sq.  ft.) 



8,460 

Water  Skiing  (acres) 

NA 

fishini;  (.-cres) 

226  sm 

14 

,774  ac/2345 

sn  490  sm 

8,210  ac/ 

223  an 

.  475  sm 

72,638  ac/4410  tn 

Devcio-^ed  Picknicking 

544  sm 

(.-.crfs/st'jcs) 

118/4S 

27  ac/86 

Ununited 

28/128 

170/262 

Nac^ire  '..'nlks  (ipIIos) 

105  ac 

Bo2ri:ie  &   Canoeing 

(ncrc-P  &  miles) 

2474  ac/NA 

NA 

H-jncing  (acres) 

1,876,655 

45,988 

Cnnpinj  (acres/sites) 

155/163 

140/80 

539  ac/741 

Unlimited 

17,286/129 

1, 

452/3,367 

19.622/4,480 

Ilikinj^    (nlles) 
Playlns  Cares  or 
Sports   (acres) 


703  ac 


Winter  Sports  (acres) 

SnovT.obillng/skllng    NA 


214-Rodeo 
145-Colf 

8,760/11,520 


20,467 


3/    should   Include  undeveloped  sites  or  acreages  suitable   for  recreation  use. 
sm  -   strean  miles 

TYPE   III    (Water-Oriented) 


Local   Parks  State  State  National  Hlld- 

Inc.    Those  Parks  Fishing  life   Refuges  Indian        Federal 

at    Federal  i   Rec.  Hunting  and   Fish  Reser-        Reser- 

Reservoirs  Areas  Areas  Hatcheries  vations volrs 


Streams 
Private     i   Stream 
Lands  Systems         TOTALS 


AREAS   AND  ACREAGES 
Number   of   Areas 
Land  Acres 
Water  Acres 
Total  Acres 


-0- 


2 
18,600 


NA 

NA 


c/ 

26,300        19,902   — ' 
A4,900        19,902 


1 
5 

NA 
5 


1 
NA 

NA 


b/ 


3  26 

105,337  NA 

17,286  9,003 

122,623  9,003 


4,410   m 


il/l 


35 

23,942  ac 

72,491  ac 

196,433  ac 


FACILITIES   AVAILABLE 
FOR  RECREATION  USE 


a/ 


Driving  &  Sightseeing 

(miles) 
Swimming  Beaches 

(sq.  ft.) 

Water  Skiing  (acres) 
Fishing  (acres) 
Picknicking  (acres/sites) 
Nature  Walks  (miles) 
Boating  i  Canoeing 

(acres  i  miles) 
Hunting  (acres) 
Camping  (acres/sites) 
Hiking  (miles) 
Playing  Games  or 

Sports  (acres) 
Winter  Sports  (acres) 


26,300  19,902 
26,300  19.902 
18,600 


26,300   19,902 
18,600/230 


17,286   9,003 
17,286   9,003 


17,286   9,003 


72,491 
72,491 


72,491 


Bj     Should  include  undeveloped  sites  or  acreages  suitable  for  recreation  use. 

b/  Buffalo  Bill  and  Boysen  Reservoirs  are  Bureau  of  Reclamation  reservoirs  operated  as  state  parks  and  have  been 

included  under  the  state  parks  column. 

c/ 

_'  Various  ponds,  reservoirs  and  lakes  carried  on  Wyoming  Game  and  Fish  Department  inventory. 
0/    fJoc  included  in  total. 
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total   1975  depleted  flow  originates  from  the  Wind  River.     Respective  per- 
centages for  other  streams  are:     Bighorn  50  and  44;  Clarks  Fork  13  and  21; 
and  Little  Bighorn  3  and  4.     Details  of  streamflows  and  water  uses   in  the  area 
are  shown  in  Table  11-24. 

Tables  11-25,   11-26,  and  11-27  show  what  the  flows  at  key  gaging  stations 
would  have  been  if  depletions  had  always  been  at  1975  levels.     Since  1969- 
1975  flows  were  considerable  above  average,  the  long-range  average  flows 
shown  here  are  higher  than  those  in  the  1948-68  period  covered  by  Table  11-24. 

Streams  of  the  area  discharge  a  major  portion  of  their  annual   runoff  in 
the  spring  and  early  summer  monthSo     The  late  summer,  fall,  and  winter  flows 
are  derived  primarily  from  storage  and  the  groundwater  effluents.     Most  of 
the  groundwater  entering  streams  comes  from  the  associated  alluvial  aquifers. 
These  aquifers  are  recharged  by  spring  runoff  and  irrigation  deep-percolating 
water. 

Surface  water  flows  are  measured  by  stream  gages  maintained  through 
cooperative  agreements  between  the  Wyoming  State  Engineer,  the  U.  S. 
Geological  Survey  (USGS),  and  others,  as  shown  on  Figure  1 1 -9.     Hydrographs 
of  the  average  monthly  runoff  (see  Figure     11-10)  show  the  monthly 
variation  of  streamflow  at  selected  gaging  stations.     The  Wind  River  near 
Dubois  is  essentially  an  uncontrolled  river,  but  at  Crowheart  upstream 
irrigation  and  natural    lake  and  reservoir  storage  have  regulated  streamflow 
somewhat.     Below  Boysen  Reservoir  the  monthly  distribution  has  been  changed 
to  reflect  upstream  effects  of  irrigation  return  flow  and   tributary  inflow 
as  well   as  reservoir  regulation.     Figure  11-10  shows  the  distribution  of 
streamflow  on  three  unregulated  streams  -  Wood  River,  Little  Bighorn  River, 
and  Medicine  Lodge  Creek  -  and  also  the  Shoshone  River  at  Byron  which  has 
been  modified  from  natural   conditions  by  regulation  in  Buffalo  Bill   Reservoir 
and  by  irrigation  diversions  and  return  flows. 
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NA/YOMINQ'S 
BIGHORN     RIVER     BASIN 


Figure  II-S 
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Figure   11-10     Monthly  Flow  of  Selected  Streams   in  the  Bighorn  River  Basin 
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Crop  irrigation  demands  are  the  greatest  during  July  and  August.     Lands 
irrigated  from  uncontrolled  streams  generally  need  reservoir  storage  to 
provide  a  full  season  irrigation  demand.     Lands   irrigated  by  regulated 
streams,  such  as  the  Bighorn  River  and  the  Shoshone  River,  generally  receive 
their  required  irrigation  supplies. 

Annual   variations   (Figure  11-11   in  streamflow  also  present  a  problem 
to  water  users  in  the  area.     During  dry  years  such  as   1960  and  1961, 
insufficient  water  supplies  are  available,  but  during  wet  years  excess  water 
flows  downstream,  undiverted. 

Figure  11-11     Annual   Flow  of  Selected  Streams  in  the  Bighorn  River  Basin 
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The  major  source  of  water  supply  is  the  Wind-Bighorn  River  which  flows 
318  miles  through  Wyoming  from  its  headwaters  near  Togwotee  Pass  to  the 
Wyoming-Montana  State  line.     Figure  11-12  shows  average  streamflows  along 
the  river.     Throughout  this  reach  the  water  is  used  for  recreation,  wildlife 
habitat,  hydropower  production,  irrigation,  and  municipal  and  industrial 
purposes.     As  the  Wind  River  flows  the  first  77  miles  from  the  headwaters 
to  the  diversion  into  the  Wyoming  Canal,  it  accrues  a  large  volume  of 
tributary  inflow.     The  Wyoming  Canal  has  historically  diverted  an  average  of 
393,100  acre-feet  per  year  for  power  production  at  Pilot  Butte  Power  Plant— 
and  irrigation  on  the  Riverton  Project.     From  the  Wyoming  Canal   diversion 
the  Wind  River  flows  37  miles   to  the  confluence  of  Little  Wind  River,  which 
contributes   396,900  acre-feet  per  year.     Irrigation  diversions  in  this  reach 
are  offset  by  irrigation  return  flows  and  waste  water  from  the  Pilot  Butte 
Reservoir,   river  gains  are  contributed  primarily  by  irrigation  return  flows 
and  also  by  several  small   streams  that  empty  into  the  Wind  River  or  Boysen 
Reservoir.     Above  Boysen  Reservoir  195,769  acres  are  irrigated. 


-'     Not  now  (1976)  operating. 


FIGURE  11-12 


AVERAGE  ANNUAL  STREAMFLOW 
Wind-Bighorn-Clarks  Fork  Area  -  Wyoming 
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The  streamflow  of  the  Bighorn  River  in  the  SS-mile  reach  from  Boysen 
Reservoir  to  the  Nowood  River  is   influenced  mainly  by   irrigation  diversions 
to  the  Hanover,  Bluff,  and  Bighorn  Canals,  and  return  flow  from  irrigation. 
However,  several  minor  tributaries  drain  into  the  river  in  this   reach.     The 
Bighorn  River  receives  252,000  acre-feet  from  the  Nowood  River,  flows  23  miles 
picking  up  irrigation  return  flow  mainly  from  the  Bighorn  Canal   to  the 
Greybull   River,  and  then  flows  4  miles  to  Shell  Creek.     From  Shell  Creek 
the  Bighorn  River  flows   32  miles  to  the  gaging  station  at  Kane,  0.5  miles 
upstream  of  the  high-water  line  of  Bighorn  Lake.     The  river  gains   little 
tributary  inflow  in  this  reach.     Shoshone  River  empties  847,800  acre-feet 
per  year  into  Bighorn  Lake  11  miles  downstream  from  Kane,     Little  tributary 
inflow  enters  Bighorn  Lake  in  the  next  14  miles  to  the  Wyoming-Montana 
State  line  where  the  State  line  flow  is  2,422,400  acre-feet  per  year.     From 
Boysen  Reservoir  to  the  State  line,  329,503  acres  are  irrigated,  of  which 
148,724  acres  are  in  the  Shoshone  River  Basin.     The  total   irrigated  acreage 
in  the  Wind-Bighorn  area  is  525,272  acres. 

The  major  stream  in  the  Clarks   Fork  sub-basin  is  the  Clarks   Fork 
River,  which  discharges  an  average  of  689,600  acre-feet  at  Chance,  near  the 
State  line,  and  778,780  acre-feet  at  the  mouth  near  Laurel   Montana.     There 
are  no  major  diversions   from  the  Clarks   Fork  until  the  river  emerges   from 
the  canyon  about  25  miles  upstream  from  the  State  line.     Most  of  the  return 
flow  from  irrigation   in  Wyoming  is  believed  to  be  recorded  by  the  Chance 
(State  line)   gauge.     There  are  27,717  irrigated  acres   in  the  Clarks   Fork 
River  area. 

Little  Bighorn  River  Basin  has   four  primary  streams  leaving  the  State 
including  the  Little  Bighorn  River  itself  and  Lodge  Grass,  Twin,  and  Pass 
Creeks „     These  streams  have  an  estimated  combined  average  annual   State  line 
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flow  of  133,900  acre-feet,  three-fourths  of  which  is  contributed  by  the 
Little  Bighorn  River.     There  are  2,441   irrigated  acres   in  the  Little  Bighorn 
River  area. 

Table  11-28  shows  the  average  monthly  and  annual   runoff  at  key  points 
in  the  area,   (1)  as  they  have  actually  occurred,  and  (2)  as  they  would  have 
been  without  the  regulations  provided  by  Boysen  and  Yellowtail   Reservoirs. 
The  averages  shown  here  are  now  outdated,  but  the  relationships  between 
stations  are  valid  indications  of  patterns  of  streamflow.     Table  11-28 
shows  runoff  data  for  the  Clarks  Fork  River  in  Wyoming.     Figure  11-13 
shows,  graphically,  average  annual  streamflows  for  the  main  system. 

Surface  Water  Rights 

Provisions  of  the  Wyoming  Constitution  allow  the  appropriation  of 
water  for  beneficial   uses  and  establish  the  Office  of  the  State  Engineer 
and  the  Board  of  Control  to  supervise  such  appropriations.     State  Statutes 
establish  procedures  for  the  appropriation  of  water.     Priority  of 
appropriation.    .   ."first  in  time  is  first  in  right".    .   .    is  the  basis  for 
Wyoming  water  law. 

There  are  962,350  acres  with  water  rights  in  good  standing  in  the 
Basin,  but  only  542,890  were  actually  irrigated  in  1972.     Rights  had  been 
adjudicated  for  591,240  acres,  as  of  January,   1972,  and  permits   in  good 
standing  covered  an  additional   371,110  acres.     The  difference  between  the 
acreage  of  water  rights  in  good  standing  and  actual   irrigated  acreage  is 
explained  in  large  part  by  rough  terrain,  soil   conditions,   inadequate  water 
supplies,  or  problems  of  inclusion  of  pre-statehood  water  rights  into  the 
statutory  system  of  water  rights.     Most  of  the  latter  problems  relate  to 
inadequate  land  descriptions. 
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Because  over  40  percent  of  area  lands  are  within  Federal  reservations 
(Indian,  National  Forest,  etc.)  the  "reserved  water  rights  doctrine"  or 
the  "Winters  Doctrine"  could  affect  water  resource  development  in  the  area. 
The  foundation  of  the  reservation  doctrine^   is  the  property  clause  of  the 
United  States  Constitution.  Basic  elements  of  the  doctrine  are:  "If  the 
United  States,  by  treaty,  act  of  Congress,  or  executive  order,  reserves  a 
portion  of  the  public  domain  for  a  Federal  purpose  which  will  ultimately  re- 
quire water,  and  if  at  the  same  time  the  government  intends  to  reserve  un- 
appropriated water  for  that  purpose,  then  sufficient  water  to  fulfill  that 
purpose  is  reserved  from  appropriation  by  private  users.  The  effect  of  the 
doctrine  is  twofold:  (1)  when  the  water  is  eventually  put  to  use,  the  right 
of  the  United  States  will  be  superior  to  private  rights  in  the  source  of  water 
acquired  after  the  date  of  the  reservation;  hence  such  private  rights  may  be 
impaired  or  destroyed  without  compensation  by  exercise  of  the  reserved  right, 
and  (2)  the  Federal  use  is  not  subject  to  state  laws  regulating  appropriation 
and  use  of  water. 

Federal  legislation  has  been  proposed  which  would  require  Federal  recog- 
nition of  State  water  laws.  A  recent  proposal  calls  for  a  "National  Water 
Rights  Procedures  Act"  to  foster  a  cooperative  spirit  between  the  States  and 
the  Federal  Government.  The  Act  would  promote  a  policy  of  recognizing  and 
utilizing  the  laws  of  the  states  relating  to  creation,  administration,  and  pro- 
tection of  water  rights,  (1)  by  establishing,  recording,  and  quantifying  Federal 


_a/  Established  by  the  Supreme  Court  in  the  United  States  vs  Rio  Grande  Dam 
and  Irrigation  Company  case  in  1899,  and  expanded  in  Winters  vs.  United 
States  (1908)  and  Arizona  vs.  California  (1965). 

b/  From:  Trelease,  Frank  J.,  1972,  Federal-State  Relations  in  Water  Law, 
Prepared  for  the  National  Water  Commission,  National  Technical  Infor- 
mation, Service,  Springfield,  Virginia. 
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water  rights  in  conformity  with  such  State  laws  as  are  consistent  with  and 
appropriate  to  the  Federal  purposes,  (2)  by  protecting  and  preserving  vested 
water  rights  held  under  State  law  through  the  elimination  of  the  no  compensa- 
tion features  of  the  reservation  doctrine  and  the  navigation  servitude,  and 
(3)  by  providing  new  Federal  procedures  for  the  condemnation  of  water  rights 
and  the  settlement  of  legal  disputes o  A  most  important  feature  of  the  pro- 
posal is  the  payment  of  compensation  to  holders  of  rights  junior  to  a  reser- 
vation who  are  injured  by  a  Federal  reserved  water  use. 

Major  Federal  reservations  in  the  Wind-Bighorn-Clarks  Fork  area  of  Wyoming 
are  the  Wind  River  Indian  Reservation  (1868),  the  Shoshone  National  Forest 
(1891),  and  the  Bighorn  National  Forest  (1897).  The  Indian  reservations  and 
national  forests  predate  most  of  the  water  rights  in  the  area. 

Pursuant  to  an  act  of  the  State  Legislature,  the  State  of  Wyoming  on 
January  24,  1977,  instituted  a  general  adjudication  of  the  nature,  extent  and 
relative  priority  of  the  water  rights  of  all  persons  in  the  Bighorn  River 
System  and  all  other  sources  of  water  in  Water  Division  Number  Three,  which 
includes  the  Wind-Bighorn-Clarks  Fork  area.  The  United  States  has  been  joined 
in  this  adjudication  in  both  its  proprietary  capacity  with  respect  to  such 
things  as  National  Forests,  and  in  its  fiduciary  or  trustee  capacity  for 
and  on  behalf  of  the  Shoshone  and  Arapahoe  Indian  Tribes  of  the  Wind  River 
Reservation.  In  the  adjudication,  the  court  is  being  asked  to  (1)  confirm 
those  rights  of  evidence  by  previous  court  decrees,  by  certificates  of 
appropriation,  or  by  certificates  of  construction  heretofore  issued  by  the 
Wyoming  State  Board  of  Control;  (2)  determine  the  status  of  all  uncancelled 
permits  to  acquire  the  right  to  the  use  of  the  water  of  the  State  of  Wyoming 
and  adjudicate  all  perfected  rights  thereunder  not  heretofore  adjudicated; 
(3)  determine  the  extent  and  priority  date  of  and  adjudicate  any  interest 
in  the  right  to  use  the  water  of  the  Bighorn  River  System  and  all  sources 
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in  Water  Division  Three  not  otherwise  represented  by  the  aforementioned 
certificates,  or  permits;  and  (4)  establish,  in  whatever  form  determined  to  be 
most  appropriate  by  the  Court,  one  or  more  tabulations  or  lists  of  all  water 
rights  and  their  relative  priorities  on  all  sources  in  Water  Division  Three. 
Because  tens  of  thousands  of  permits  and  rights  are  involved,  and  inasmuch  as 
the  case  may  be  a  precedent-setting  one  with  respect  to  the  reservation  doc- 
trine, it  will  undoubtedly  be  several  years  before  the  case  is  settled. 

The  most  important  other  pending  litigations  concerning  water  rights 
affecting  the  Yellowstone  River  are  three  lawsuits  currently  pending  in  Federal 
District  Court  in  Billings,  Montana.  Two  of  the  actions  were  brought  by 
the  United  States  in  its  own  behalf  and  on  behalf  of  the  Crow  and  Northern 
Cheyenne  Tribes  to  have  adjudicated  the  water  rights  in  the  Tongue  and  Bighorn 
river  drainages.  The  third  suit  was  brought  by  the  Northern  Cheyenne  Tribe 
in  its  own  behalf  to  have  adjudicated  its  reserved  water  rights  in  the  Tongue 
River  and  Rosebud  Creek.  There  are  several  thousand  private  water  users  and 
several  State  agencies  named  as  defendants  in  the  three  lawsuits. 

These  actions  have  not  yet  gone  to  trial,  and  it  is  unlikely  that  they  will 
be  tried  in  the  near  future.  Currently  there  are  motions  to  dismiss  before 
the  court,  filed  by  the  State  and  most  of  the  private  users.  These  motions 
argue  generally  that  the  proper  forum  for  adjudication  of  all  of  these  water 
rights.  Federal,  Indian,  and  private,  is  in  Montana  district  courts  pursuant 
to  the  Montana  Water  Use  Act.  Until  this  basic  jurisdictional  question  is 
finally  resolved,  there  will  be  no  further  action  in  these  cases. 

The  importance  of  these  actions  in  Wyoming  and  Montana  is  substantial, 
since,  whether  they  are  tried  in  State  or  Federal  court,  they  could  answer  the 
question  of  the  extent  of  Federal  and  Indian  reserved  water  rights  in  the 
Yellowstone  River  Basin.  The  adjudicating  court  will  have  to  determine  the 
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reserved  water  rights,  and  it  may  also  determine  such  important  questions 
as  whether  the  Indian  right  is  ultimately  quantifiable,  or,  as  the  Indians 
have  claimed,  open-ended,  and  whether  the  reserved  waters  can  be  used  or 
sold  for  use  outside  the  boundaries  of  the  reservations.  In  view  of  the 
complexity  of  the  pending  procedural  issues,  however,  these  questions  will 
not  soon  be  answered. 

Another  important  series  of  lawsuits  concerning  water  rights  in  the 
Yellowstone  River  Basin  involves  Intake  Water  Company,  Inc„ ,  a  wholly 
owned  subsidiary  of  Tenneco,  Inc.,  of  Houston,  Texas.  The  basis  of  the  three 
seperate  actions  to  which  Intake  is  a  party  is  its  claim  to  an  existing 
right  to  appropriate  lllo4  cfs  from  the  Yellowstone  River  near  Intake, 
Montana.  Intake  has  successfully  defended  its  claim  in  Montana  District 
Court  to  a  perfected  appropriation  for  sale,  rental,  and  distribution  for 
irrigation,  industrial,  municipal,  and  domestic  purposes.  General  plans 
have  been  revealed  to  sell  water  to  "companies  with  energy  generating  or 
conversion  plants  within  or  outside  the  state  of  Montana,  including  its 
parent  corporation,  Tenneco,  Inc.  The  judgment  of  the  District  Court  up- 
holding Intake's  claimed  appropriation  was  appealed  to  the  Montana  Supreme 
Court  and  upheld. 

A  separate  action  instituted  by  Intake  against  the  Yellowstone  River 
Compact  Commission  in  Federal  District  Court  seeks  a  declaratory  ruling 
that  Article  X  of  the  Yellowstone  River  Compact  is  unconstitutional  in 
that  it  requires  a  unanimous  consent  of  the  three  signatory  States  before 
any  water  can  be  diverted  from  the  Yellowstone  River  Basin.  This  case 
is  currently  pending. 
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In  a  third  separate  action.   Intake  has  sued  the  DNRC  in  Montana  District 
Court  seeking  a  declaratory  ruling  that  its  planned  diversion  of  111.4  cfs  from 
the  Yellowstone  River,  for  the  purposes  described  above,   is  not  subject  to 
the  Montana  Major  Facility  Siting  Act  (Section  70-801,  et^seq.,  R.C.M.   1947). 
This  case  also  is  pending  currently. 

The  outcome  of  these  actions  is  important  because  there  are  several 
corporations  with  similar  large  claims  for  Yellowstone  Basin  water  for 
industrial  purposes.     Furthermore,  the  action  in  Federal   District  Court 
is  the  first  to  interpret  and  challenge  the  Yellowstone  River  Compact. 
Thus,  final   resolution  of  these  actions  could  likely  determine  the  validity 
of  other  claimed  rights  from  the  Yellowstone,  and  could  significantly 
affect  the  future  viability  of  the  Yellowstone  River  Compact. 

Another  series  of  lawsuits  to  which  Intake  Water  Company  is  a  party  involves 
competing  water  development  projects  on  the  Powder  River  between  Intake  and  Utah 
International,  Inc.     The  issues  raised  are  wery  complex,  but  generally  involve  the 
question  of  whether  Intake  or  Utah  International  has  the  prior  claim  to  water  from 
Powder  River.     The  two  lawsuits--  one  in  State  District  Court  and  the  other  in  Federal 
District  Court--require  interpretation  of  the  Yellowstone  River  Compact  and  the 
water  appropriation  laws  of  the  states  of  Montana  and  Wyoming.     Both  actions  are 
currently  pending,  awaiting  resolution  of  preliminary  jurisdictional   and  procedural 
issues. 

Interstate  Compacts 

The  Yellowstone  River  Compact  provides  a  basis  for  dividing  the  water 
of  the  Yellowstone  River  between  the  states  of  Wyoming,  Montana,  and  North 
Dakota.     Article  V  of  the  compact  provides  for  a  division  of  water  among  the 
States.     All  water  rights  existing  as  of  January  1,   1950,  are  recognized. 
Of  the  unused  and  unappropriated  waters  of  the  interstate  tributaries  of  the 
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Yellowstone  River,  each  State  is  allocated  sufficient  water  to  provide  sup- 
plemental water  supplies  to  all  rights  existing  as  of  January  Ij  1950.  The 
remaining  unused  and  unappropriated  water  is  allocated  to  Wyoming  and  Montana 
as  follows: 

Clarks  Fork  of  the  Yellowstone  River: 

Wyoming 60% 

Montana 40% 

Bighorn  River  (excluding  the  Little  Bighorn): 

Wyoming 80% 

Montana 20% 

Tongue  River:  " 

Wyoming 40% 

Montana 60% 

Powder  River  (including  the  Little  Powder): 

Wyoming 42% 

Montana 58% 

Two  other  salient  provisions  are:     Article  VI,  which  provides  that  the 
compact  shall  not  adversely  affect  "any  rights  to  the  use  of  the  waters  of 
Yellowstone  River  and  its  tributaries  owned  by  or  for  Indians,   Indian  tribes, 
and  their  reservations";  and  Article  X,  which  provides  that,  "No  water  shall 
be  diverted  from  the  Yellowstone  River  Basin  without  the  unanimous  consent 
of  all   signatory  States." 

The  State  of  Wyoming  has  estimated  the  quantities  of  water  available 
under  the  Compact.     Apportionment  of  Bighorn  River  water  was  calculated  by: 

1-  Correcting  the  recorded  1948-1968  streamflows  at  Bighorn,  Montana, 
for  developments  that  affected  streamflow  for  only  a  portion  of  the  study 
period  such  as  the  filling  of  Boysen  Reservoir  and  Bighorn  Lake. 

2-  Deducting  uses  of  pre-1950  water  rights  that  have  not  yet  been  con- 
summated, such  as  the  Riverton  Project  extensions  and  scattered  small   irri- 
gation developments,  and  industrial   use  of  Boysen  Reservoir  water.     The  total 
unused  and  unappropriated  water  was  determined  to  average  2.2  to  2.4  million 
acre-feet  per  year. 
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3-     Deducting  depletions  from  potential   supplemental  water  supplies  for 
pre-1950  rights.     Supplemental   irrigation  depletions  vary,  by  estimate,  from 
67,700  to  98,800  acre-feet  per  year.     The  remaining  unused  and  unappropriated 
water  is  2.1  to  2.3  million  acre-feet  per  year.     Wyoming's  80  percent  allocation 
is  about  1.8  million  acre-feet  per  year. 

Amounts  of  CI  arks  Fork  water  available  under  the  compact  were  estimated 
following  these  general   procedures: 

1.  The  1970  level   of  developments  were  applied  to  1948-1968  flows  of  the 
Clarks  Fork  at  Edgar  to  establish  a  base  for  the  estimate. 

2.  Water  required  to  serve  valid  but  unconsummated  pre-1950  rights  in  both 
states  were  deducted.     These  rights  involved  about  1,950  acres  in  Wyoming. 

3.  Depletions  from  supplemental   uses  for  land  irrigated  with  pre-1950  water 
rights  were  deducted,  and  storage  requirements  and  consumptive  use  requirements 
were  estimated  from  hydrology  studies  of  individual   streams  in  Wyoming.     Consump- 
tive use  requirements  for  pre-1950  rights  in  Montana  were  estimated  by  assuming 
the  Wyoming  ratios  of  consumptive  use  shortage  to  acreage  irrigated  would  apply 
to  Montana  irrigated  acreage. 

These  estimates  showed  that  the  average  depletable  unused  and  unappropriated 
water  in  the  Clarks  Fork  drainage  is  714,000  acre-feet  per  year.     On  this  basis, 
Wyoming's  60  percent  share  is  429,000  acre-feet  on  the  average,  but  during  a 
drought  year  such  as   1960,   this  share  would  be  limited  to  295,000  acre-feet, 
which  is  about  70  percent  of  the  average  compact  allocation.     A  firm  supply 
at  the  429,000  acre-foot  level   could  be  made  available  only  if  extensive 
carry-over  storage  capacity  is  provided. 

The  Little  Bighorn  River  and  its  tributaries  are  excluded  from  the  Yellow- 
stone River  Compact.     Wyoming's  development  of  these  supplies   is  limited  to 
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the  dependable  water  supply  in  Wyoming  over  and  above  existing  uses.     The 
average  streamflow  leaving  Wyoming  from  the  Little  Bighorn  River  and  its 
tributaries   is  estimated  to  be  133,900  acre-feet  per  year. 

The  State  of  Wyoming  estimates  assume  that  future  uses  by  the  Federal 
Government,  under  the  Reservation  Doctrine,  would  not  expand  beyond  present 
uses.     Indian  water  uses  are  treated  in  the  same  manner  as  other  water  uses  so 
far  as  projections  and  planning  are  concerned.       Since  development  of  any 
new  Indian  water  uses  affects  the  future  economies  of  local   areas  of  the  states 
as  well   as  that  of  the  Indians,  new  Indian  water  uses  are  assumed  to  be  a 
part  of  the  compact  allocation  of  the  State  in  which  the  uses  are  made.     The 
assumption   is  supported  by  the  language  of  the  U,   S.   Supreme  Court  decision 
in  the  Arizona  vso   California  case.     It  is  believed  that  treating  future 
Indian  water  uses  in  this  manner  would  not  impair  their  water  rights,  as 
required  in  Article  VI  of  the  Yellowstone  River  Compact,  and  would  allow 
equitable  apportionment  of  Indian  rights  along  with  other  rights. 

Although  there  is  an  apparent  abundance  of  water  available  in  the  Wind- 
Bighorn-Clarks  Fork  systems,  developing  a  usable  firm  water  supply  is  dependent 
upon  the  availability  of  storage  water.     Water  for  new  uses  is  physically 
available  from  Buffalo  Bill,  Boysen,  and  Yellowtail   Reservoirs.     Use  of  all 
of  Wyoming's  compact  allocation  would  require  the  construction  of  additional 
storage  and  at  least  a  portion  of  the  water  supply  would  have  to  be  diverted 
from  Bighorn  Reservoir  or  from  the  river  system  below  Yellowtail   Dam.     There 
is  a  need  for  intra-basin  diversions  of  water  from  Bighorn  River  Basin  streams 

with  water  surpluses  to  other  streams  in  the  Bighorn  River  Basin  which  are 

15/ 
water  short,  in  order  to  provide  full  water  supplies  for  existing  uses. 

Downstream  commitments  of  water  supplies  have  been  shown  in  the  past  to 

become  dependent  upon  water  supplies  originating  in  upstream  states.     In  the 
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Pick-Sloan  Missouri  Basin  Project,  however,  the  Milliken-O'Mahoney  amendment 
specified  that  consumptive  uses  of  water  occurring  in  the  states  west  of  98th 
meridian  were  to  have  preference  over  navigation  in  the  Lower  Missouri   River. 
Thus,  the  upstream-downstream  water  commitment  issue  for  the  Yellowstone  River 
Basin  appears   limited  to  the  states  of  Wyoming,  Montana,  and  North  Dakota 
because  the  huge  flows  in  the  Missouri   River  are  more  than  adequate  to  supply 
the  consumptive  water  needs  of  downstream  states,  and  instream  use  for 
navigation  cannot  call  water  away  from  upstream  consumptive  uses. 

Any  commitments  of  water  to  instream  flows  could  also  reduce  the  quant- 
ities of  water  supplies  available  for  man's  consumptive  uses  from  the 
Yellowstone  River  and  its  tributaries.     Commitment  of  water  to  instream  flows 
apparently  was  not  contemplated  in  the  Yellowstone  River  Compact,  at  least 
not  flows  at  the  mouths  of  the  interstate  tributaries,  as  Article  V  of  the 
compact  indicates  that  additional   diversion  of  water  for  consumptive  uses 
could  be  made  in  Wyoming  and  Montana  so  long  as  there  is  strearaflow  at  the 
compact  stream  gageSo     Of  course,  it  might  be  possible  for  either  Montana 
or  Wyoming,  or  both  States,  to  allocate  a  portion  of  their  compact  water 
supply  to  instream  flow. 

Another  factor  that  can  greatly  affect  availability  of  water  for  the 
Montana-Wyoming  coal   industry  is  the  political  opposition  to  diversions  of 
water  for  industrial  purposes,  whether  such  uses  are  inside  or  outside  of  the 
Yellowstone  River  Basin.     For  example,  possible  political  opposition  might 
preclude  commitment  of  water  originating  in  the  Wind-Bighorn-Clarks  Fork 
Rivers   for  industrial   use,  even  though  the  water  would  be  diverted  downstream 
for  use  by  eastern  Montana-Wyoming  coal   industries 


f 
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Surface  Water  Supply 

Existing  Reservoir  Regulation 

Reservoirs  provide  storage  water  for  many  areas  and  uses.     Table  11-29 
lists  the  principal   reservoirs  of  the  area,  and  Figure   11-13  shows  the 
reservoir  locations. 

Potential   Reservoir  Sites 

Additional   reservoir  capacity  is  required  for  Wyoming  to  use  her  full 
compact  apportionment  on  a  firm  basis.     Bighorn  Lake  could  provide  a  part  of 
the  water  supply  regulation.     Additional   upstream  storage  could  be  provided 
at  some  combination  of  literally  hundreds  of  potential  sites  that  have  been 
identified  in  various  State,   Federal,  or  private  studies.     Pertinent  data  for 
some  of  the  more  promising  sites  are  listed  in  Table  11-30  and  Figure   11-14 
shows  the  location  of  those  sites  and  many  others  that  have  been  considered 
at  one  time  or  other. 

Private  interests  have  filed  for  water  rights   for  storage  at  some  of  the 
area's  potential  sites  but  no  specific  current  plans  for  development  at  any 
of  the  sites  are  known  to  exist.     The  initial   applications  for  storage 
at  Upper  Sunlight  and  Clark  sites  on  the  Clarks   Fork  were  rejected  by  the 
Wyoming  State  Engineer  in  August,   1975,  because  the  applicants  had  failed 
to  provide  all  of  the   information  required  for  permit  approval.     New  appli- 
cation were  filed  in  November,   1975,   for  the  Clark  and  Badger  Basin  sites. 
Table  11-30  lists  the  major  reservoirs   for  which  either  an  application  for 
a  permit  has  been  filed  with  the  State  Engineer,  or  for  which  a  permit  has 
been  granted.     The  locations  applicable  in  these  filings  are  shown  in 
Figure   11-15. 
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Table  11-29  Principal   Reservoirs  Of  Over  1,000  Acre-Feet  Capacity 

Wind-Bighorn-Basin 


ixet>ervoii 


Adelaide 

Anchor 
Bighorn  Lake 

Boysen 

Brooks  Lake 
Buffalo  Bill 
(Shoshone) 

Bull  Lake 
Christina  Lake 
Cody 

Enterprise 
Fairview 
Lake  Creek 
Louis  Lake 
Lower  Sunshine 

L'lce 

Newton 

Perkins  and  Kinney 
Pilot  Butte 

Paint  Creek 
Sage  Creek 

Shell 

Shoshone 

Teapot 

Tensleep 

Upper  Sunshine 

northern  Meadows 

Totals 


I   Capacity 

"a/" 

i(x,000  Acre-Feet) 

'  Use 

Water  Source 

Total 

Active  ^ 

3.1 

3.1 

I 

Shell  Creek 

17.4 

17.3 

I,D,S 

South  Fork  Owl  Creek 

1,375.0 

613.7 

I,  M&I,P,FC 
Rec,FW,EC 

Bighorn  River 

922.6 

549.9 

I,P,D,S, 
M&I, Mining 

Bighorn-Wind  River 

9.7 

9.7 

M&I 

Wind  River 

421.3 

373.1 

I,P,D,MfiI 

Shoshone  River 

152.5 

151.8 

I,Ind 

Bull  Lake  Creek 

3.9 

3.8 

I,S,D 

Little  Popo  Agie  River 

4.5 

4.5 

P,Mun 

Shoshone  River 

1.5 

1.4 

I,S,D 

Roaring  Fork 

1.4 

1.4 

I,D,S 

Greybull  River,  Wardell  Draw 

1.4 

1.3 

I 

Lake  Creek 

8.0 

8.0 

P 

Little  Popo  Agie  River 

56.8 

54.9 

I,D,S,P,  Ind 

Greybull  River 

2.1 

2.0 

I 

Paint  Creek  • 

4.5 

4.0 

I 

Trail  Creek 

1.3 

1.2 

I 

South  Sage  Creek 

36.9 

31.5 

I,P,M&I 

Off  stream  filled  from 

1.2 

1.0 

I 

Paint  Creek  ^'^'^^  ^^" 

2.1 

2.0 

I 

Sage  Creek,  Meeteetse  Creek 

1.9 

1.9 

I 

Shell  Creek 

9.7 

9.7 

I,S 

Shoshone  Creek 

1.5 

1.5 

I 

Dry  Creek 

3.5 

3.5 

I,S,D.P,FC 

Tensleep  Creek 

53.0 

52.0 

I , S , D , Ind 

Greybull  River 

1.5 

1.5 

I,  M&I 

Roaring  Fork 

3098.3 

1905.7 
1 

, 

a/  Includes  uses  listed  on  water  right  records:   I-Irrigation;  M&I-Municipal 
and  Industrial;  P-Power;   FC-Flood  Control;  S-Stock  Water;   Re-Reregulation; 
Mun-Municipal ;   Ind-Industrial ;   D-Domestic;  Rec-Recreation;  EC-Erosion 
Control;   FW-Fish  &  Wildlife. 


I 
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Legsnd 


1  Adelaide 

2  Anchor 

14  Lower    Sunshine 
(Under   Constr.) 

3  Bighorn   Lotie 

15  Luce 

4  Boysen 

5  Brooks   Loke 

6  Buffalo   Bill   (Shoshone) 

7  Bull   Loke 

16  Newion 

17  Point   Creek 

18  Perkins   and   Kinnty 

19  Pilot   Sutte 

8  Christina  Lake 

20  Soge  Creek 

9  Cody 

10  Enterprise 

1 1  Foirview 

12  Loke  Creek 

21  Shell 

22  Shoshone 

23  Teopot 

24  Tensleep 

13  LOUIS  Lake 

25  Upper  Sunshine 

26  War  then     Meodows 

NA/YOMING'S 
BIGHORN     RIVER     BA8IN 


Figure  11-13     existing  principal   reservoirs 

(Ovtr    1000  A«rt-F«tf   Copocity) 
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dNo.2 


2.  Bach  La  ha 
J  Bethwran 

4  Bloch  Mountain 

5  BlmCf*«hMftad(MS 

6  Blue  Orow 

7  Blua  Mol« 
&  Brooki  Uike 
9  Buffalo 

■  aSUfloloCratk 

II   Bu)IUA«CrMhho2 

IZ  Cod>Cofio 

13  Cotloftwoo 

W  Crowhaofl 

li  Oempiay 

16  Dry  Creak 

17  Of* Creak 

tSi  Elk  Creek vollay 
aOFofmef  J 
21  Pifi«»r,M.ieCreefc 
2ZF.vam.ieCreekN(il 
23  Ffuiltond  Not 
?4rru.llond  No  2 
»  Fru.llond  No4 
36  CoosebernrCrtak 
?7  Goo«beffy     No  I 
^B  Gooseberry     No2 
29Groy«  Loka 
SOGrar  Bull  Rivar 
1  Houg^ 

V  Jrniomtne 


33.  JuAiatto 

34  KingCorm 

35  Kirby 

36  Logoon  Ldka 

37  LaClolrWarinSprir^a 
36.  Liihomiar* 

in.  L'ltia  Buffalo  Boain 
40  LttlUnivarSFNo.2 

41.  LittlaWindRtvar 

42,  Long  Bench 

43  LntWeMiBuMaNoZ 
44.  LouiiLaka 

45  Medic  in*  Lodga 
46^  Marolr^«Crel•kNol 
47   Mountom  Vleir 

46  MudLokaNo  I 

49  Muddr  CraakNol 

50  Mjskrot  No  2 

51  MuikfQt  Conont 
)2.  Nei>dla  Mounfoin 
53-  (Not  Nomed) 
S4.  Onion  riot 

55  Owl  Creak  Boiin 

56  CVl  Creak  SFNol 

57  Owl  Creak  SF  No  2 
!jfl    Owl  CraHi  SF  Tnb 

59  Owl  Creak  irriootton 

60  Painlrock 

61  Popo  Agia  River  No  I 
&2.PopoAg<aPitfarNo  2 

63  Porcupine  Crtth 

64  Quaan   Thyro 


65  Rowhid*  Craak      I 

66  Soga  Craah 

67  Soga  Craah 

68  Soga  CrMk  No  I 
6SlSaga  Craak  CoutdarvIlM 
7aSog«  SFCrtakNal 

71  Sogwup  Drow  No  I 

72  SnorpNos*  Oraa  No.  I 

73  ShOfpNoaa  DrawNo.2 

74  Sheep  Craah  WF  No  I 

75  Shell  Creak  Lake 

76  Shotgun  Creak  No.) 

77  Solltuda 
7a  Sorol  Creak 

79  Snyder  Draw 

80  Spring  Craah 
lultur  Craah 


WYOMINQ'S 
BIBHORIM     RIVER     BASIN 


82  i 


mmil 


83  Sorralt  Crtah  Na  I 
64  Teopo)  Gulch  No  I 
05  Tentteep  MMjdmn 
86.  Teniieep  Meodo«rt 
07  Thomsan 


90  Worm  SprmgaCrtih 
9i.Wail  Tanilaap  Laka 

92  Willia 

93  WilloH  Craah 

94  WindRivarNo  I 

95  WindRiwerNo4 

96  Wir«dRl«er  No5 

97  WindRlvaf  No6 


Figure  11-14 


POTENTIAL  RESERVOIR  SITES 

ld«ntifi*d  Possible  Rtservoir  SitM  Not 

Described  In  This  Report  1/ 


Potential  Reservoir   Sites    For  Projects 
Described  In  This  ReportQ 


Note   Reservoir  dolo  given  tn 
Bad«olerCrlSite4)  II  Dmnoody  Lake 
?   SoidRi'lge  12  Eor.!  fork  No  I 

3  Beovw  Creek  13  Fivemile  C»ac» 

4  BaovtrCrC-ffrOteaamJI-i  Goowberry  Cre. 
*>   •*  (i*«  Or  (Slip  i)  15  Moldan 

6  8?  Troils  l6  Hunter  Mountan 

'  &jtfoio8i'!M»'.  Em     i7  U)*'C'(fk 
8  oull  Loka  '      -h         e  I  •'♦iaWir>dRi*ei        ».. 
0  %jii  LOkat^  9  rtooood  Rive> 

tare.  For'*  2D  Oregon  Bai<r> 


21  RoftLiika 

22  SogeCreehiSCS  SilaO 
a  Shell  Canot 

24  Sleamboni 

25  Sunligh' 

»  Thi^tC/ech 

77  1<op«rary 

S  Wigqint 

S  Wind  Rivtr 

¥)  W.ndaverE.FNo2 


♦ 


1/   Reservoir  data  given  »-2,  pige  160, 

Wyoming  Witer  Plenning  Progren  Report  No. 
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Table  11-30     Pending  Applications  and  Permits  For  Major  Reservoirs 

(January  1976) 


temp  Flllng- 
Penalt  No. 

Name 

Applicant 

Priority 

Source 

Capacity 
(Ac. -Ft.) 

E5r«lon 

(Section 
TVn-Ss) 

U 

sea 

18  6/234 

Roach  Culch 

Greybull  Valley 
Irr.  District 

6-12-61 

Greybull  River 

40,190 

35-51-98 

Irr. 

18  1/327 

Enl.  Roach  Culch 

Greybull  Valley 
Irr.  District 

2-1-62 

Greybull  River 

78.930 

26-51-98 

Irr., 
Pwr. 

Don 

18  5/367 

Sheets  Flat 

Greybull  Valley 
Irr.  District 

5-31-62 

Greybull  River 

132,560 

22-51-98 

Irr.. 
^rfr. 

Com 

18  «/367 

Meeteetse 

Greybull  Valley 
Irr.  District 

5-31-62  . 

Greybull  River 

487,800 

23-48-101 

Irr.. 
Pwr. 

lad 

7588  Res. 

Vood  River  No.  2 

American  Metal 
Climax 

10-23-70 

Wood  River 

5,233.5 

(*)-45-104 

Ind.. 

Con 

7662  Res. 

Enl.  Harrington 
Res. 

Delbert  D.  Jones 

4-16-74 

Greybull  River 

887.10 

30-51-95 

Irr. 

21  4/239 

Big  Horn  Canal 
Association 

Big  Horn  Canal 
Association 

5-3-74 

Big  Horn  River 

74.900.4 

Tr.64A-47-53 

Irr. 

21  4/239 

Big  Horn  Canal 
Enl.  Diversion 
Pumps 

Big  Horn  Canal 
Association 

5-3-74 

Big  Horn  River 

225 

90 

185 

Tr. 37-48-92 
11-49-92 
2C-51-93 

Irr. 

21  5/308 

Nowood 

Wyoming  Water, 
Inc. 

12-19-74 

Nowood  River 

225,623 

5-48-90 

y.M., 

Ind 

22  2/120 

Badger  Basin  Res. 

Allen  0.  Fordyce 

11-28-75 

Clarks  Fork  Rvr. 

69,267 

7-57-101 

Irr.. 

Ind 

22  3/120 

Clark  Reservoir 

Alley  0.  Fordyce 

U-28-75 

Clarks  Fork  Rvr. 

30.400 

13-57-102 

Ir.d., 

Irr 

*Unsurveyed 


11-69 


J       0      ■       «       I       «      • 


Rese 

rvoirs 

1. 

Nowood 

2. 

Sunlight 

3. 

Badqer  Basin 

4. 

Meeteetse 

5. 

Roach  Gulch  and  Enl 

argement 

6. 

Sheets  Flat 

7. 

Wood  River  No.  2 

8. 

Clark 

9. 

Lower  CI  arks 

Fork 

\A/YOMINQ'B 
BIGHORN     RIVER     BASIN 


Figure  11-15     Pending  Applications  and 

Permits  for  Major  Reservoirs 
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Groundwater  Supply 

The  greatest  well  yields   in  Northwest  Wyoming  are  reported  from  the 
Flathead  formation,  the  Madison  limestone,  the  Tensleep  sandstone,  and 
the  Wind  River  formation.     It  is  estimated  that  about  928,000  acre-feet  of 
groundwater  are  available  from  wells   from  the  unconsolidated  alluvium  in 
the  area. 

An  enormous  quantity  of  water  is  available     in  shallow  underground 
storage  in  bedrock.     It  is  estimated  that  85  million  acre-feet  of  groundwater 
is  available  from  the  uppermost  1,000  feet  of  Tertiary  formations  in 
the  report  area,  as  shown  in  Table  11-31. 

Table  11-31     Groundwater  In  Northwest  Wyoming 


Study  Area 


Acre-Feet  Groundwater 
Available  to  Wells 
in  Alluvium 


Acre-Feet  Groundwater 

Available  to  Wells 

Drilled  into  Bedrock 


Wind  River 
Bighorn  River 
CI  arks  Fork 

Total 


330,000 

570,000 

28,000 

928,000 


(1 ,000  feet  or  less) 

35,000,000 

47,000,000 

3,000,000 

85,000,000 


Natural   annual   recharge  to  the  alluvial   aquifers   is  estimated  to  be 
49,000  acre-feet  in  the  Wind  River  area;   115,000  acre-feet  in  the  Bighorn 
River  area;  and  9,500  acre-feet  in  the  Clarks   Fork  area.     Only  a  very  small 
amount  of  the  groundwater  is  beneficially  consumed  annually  by  man's 
activities  in  the  area.     Most  of  the  183,500  acre-feet  of  annual  natural, 
recharge  to  unconsolidated  aquifers  discharges  as  base  flows  of  surface 
streams,  recharges  consolidated  aquifers,  or  evaporates.     During  times  of 
lower  than  average  precipitation,  the  normal  water  level   declines,  with  a 
resultant  decrease  in  the  amount  of  groundwater  in  transient  storage  in  the 
alluvium.     Local  surface  water  irrigation  practices  may  contribute  abnormally 
large  quantities  of  water  as   recharge  to  alluvial   aquifers.     When  this  happens. 
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the  water  table  may  rise  very  high  during  periods  of  irrigation  and  decline 
when  irrigation  ceases,  or  the  table  may  rise  and  cause  water  logging. 

Stream  terraces  are  gravel -capped  remnants  of  earlier  floodplains,  not  top- 
ographically higher  than  the  streams  due  mainly  to  past  geologic  events.  Where 
these  remnants  are  areally  extensive,  the  capping  gravels  may  be  potential  aqui- 
fers. Because  the  gravels  are  topographically  higher  than  the  floodplain,  they 
commonly  discharge  groundwater  through  gravity  drainage  in  the  form  of  springs 
and  seeps.  Terrace  gravels  are  recharged  by  precipitation,  and  by  Irrigation  in 
some  places.  Irrigation  contributes  a  much  greater  amount  of  annual  recharge 
than  direct  precipitation,  but  the  quality  of  the  contributed  irrigation  water 
may  be  poor.  Irrigated  terrace  gravels  are  not  included  in  the  inventory  of  allu- 
vial aquifers  and  available  groundwater. 

The  most  favorable  areas  for  obtaining  ground  water  from  alluvial  de- 
posits in  the  Nowood  River  basin,  based  on  thickness,  extent,  and  geomor- 
phology  have  been  identified  during  recent  studies.  The  thickness  of  the 
alluvial  aquifer  is  between  25  and  50  feet  along  the  Nowood  River,  as  much  as 
80  feet  in  a  buried  channel  along  Tensleep  Creek,  and  from  30  to  more  than  60 
feet  along  Paint  Rock  Creek.  Wells  have  been  pumped  at  rates  of  as  much  as 
40  gal/min,  but  maximum  yields  possibly  could  exceed  100  gal/min.  The  most 
favorable  areas  for  development  of  ground  water  are  the  floodplain  alluvium 
along  Tensleep  Creek  and  a  boulder-fan  deposit  and  adjoining  floodplain  allu- 
vium along  the  main  stem  and  South  Fork  of  Owl  Creek  between  the  Thermopolis 
and  Embar  anticlines  and  part  of  the  Arapahoe  Ranch  Terrace. 

The  maximum  thickness  of  deposits  containing  the  alluvial  aquifer  is  50  feet. 
Eight  irrigation  wells  near  Owl  Creek  yield  from  50  to  500  gal/min  from  the  allu- 
vial aquifer. 

The  most  favorable  area  for  development  of  ground  water  in  the  Greybull  River 
valley  is  near  Burlington  and  Otto,  from  the  Greybull  terrace  deposits  and  flood- 
plain  alluvium.  Wells  in  the  Greybull  terrace  deposits  yield  more  than  250  gal/min, 

11-72 


and  those  in  the  flood-plain  alluvium  yield  more  than  140  gal/min.     Well   Logs 
and  surface-resistivity  measurements  indicate  that  the  alluvial   deposits  are 
as  much  as  60  feet  thick  near  Burlington  and  Otto. 

The  large  quantity  of  water  available  to  wells   in  the  uppermost  1,000 
feet  of  Tertiary  bedrock  in  the  planning  area  is  due  to  the  great  areal  extent 
of  the  Tertiary  aquifer  material   and  the  thick  aquifer  interval  below  the  water 
table.     Annual   recharge  to  bedrock  aquifers  is  much  less  than  the  quantity  of 
water  in  storage.     Recharge  effects  to  Tertiary  bedrock  aquifers  are  not  always 
apparent  because  of  the  distances  water  must  travel   underground  from  recharge 
areas  to  places  of  withdrawal.     Older  bedrock  aquifers,  mostly  below  1,000 
feet  excepting  near  the  mountains  or  in  uplifted  areas,   have  much  additional 
water  in  storage.     The  geologically  older  formations  are  thousands  of  feet  be- 
low the  surface  along  the  basin  rims.     Flanking  the  mountain  cores  which  rim 
sections  of  the  basins,  some  of  these  older  formations  are  inclined  at  angles 
of  45  degrees  or  greater  towards  the  basin  center.     Steeply  inclined  formations 
provide  conduits  which  transmit  recharge  to  aquifers  and,  in  cases  where  the 
formations  are  impervious,  provide  confining  covers  and  floors  for  artesian 
aquifers.     Fractures  and  faults  locally  increase  aquifer  permeability  and  there- 
fore enhance  the  availability  of  groundwater.     Intense  faulting  has  also  been 
known  to  cut  off  an  aquifer  from  its  source  of  recharge,  and  create  barriers 
to  groundwater  movement. 

As  a  result  of  a  study  of  Paleozoic  aquifers,  68  flowing  and  4  nonflowing 
artesian  wells  are  known  to  have  been  completed  in  deep  aquifers-principally  the 
Tensleep  Sandstone,  the  Madison  Limestone-Bighorn  Dolomite,  and  the  Flathead  Sand- 
stone in  the  Tensleep     area  of  the  Bighorn  Basin.     Twenty-three  are  large  capacity 
wells,  18  irrigation,  2  municipal,  and  3  other  uses.     The  rest  are  stock  or  domestic 
wells.     Well  yields  range  from  50  to  200  gal/min  in  the  Tensleep;  50  to  2,800 
gal/min,  with  sustained  yields  as  much  as  1,500  gal/min,  in  the  Madison-Bighorn; 


11-73 


and  500  to  800  gal/min  in  the  Flathead.     Most  of  the  water  from  these  three 
aquifers  contains  less  than  250  mg/1   dissolved  solids  in  the  Tensleep  area,  but 
becomes  highly  mineralized  elsewhere  in  the  Bighorn  Basin. 

Measurements  in  1975  indicate  the  pressure  ranges  from  a  few  psi   (pounds 
per  square  inch)   in  shallow  domestic  or  stock  wells  to  a  maximum  of  472  psi   in 
a  deep  well   in  the  Flathead  Sandstone.     The  potentiometric  surface  of  the 
Madison-Bighorn  aquifer  is  125-200  feet  higher  than  that  of  the  Tensleep,  and  the 
potentiometric  surface  of  the  Flathead  is  350  to  800  feet  higher  than  that  of 

the  Madison-Bighorn.     In  general,   from  1953  to  1975,  artesian  pressures  changed 
little  in  the  Tensleep  and  in  the  Madison-Bighorn,  but  they  declined  markedly 
in  the  Flathead. 

Groundwater  Use 

Groundwater  is   used  for  domestic,   livestock,  municipal,  industrial, 
irrigation  and  other  uses.     Within  the  area  an  estimated  4,000  -  5,000 
acre-feet  of  groundwater  are  consumed  annually  by  domestic  and  livestock 
uses.     The  total  municipal   population  is  approximately  43,300  persons.     Of 
this  number,  about  17,000  persons  are  entirely  dependent  upon  groundwater 
for  water  supplies.     The  depletion  attributed  to  this   use  is  about  1,700 
acre-feet  per  year. 

Industry  uses  a  large  quantity  of  groundwater.     The  petroleum  industry 
injects  about  30,000  acre-feet  of  groundwater  annually  (1975)   into  oil- 
bearing  formations  to  produce  oil  by  secondary  recovery  methods.   The  injected 
water  is  considered  to  be  consumed,  but  since  much  of  it  is  derived  as  a 
by-product  of  the  oil   and  gas  wells,  the  actual   demand  on  outside  sources   is 
relatively  small.     The  Elk  Basin  field  in  Park  County  diverts  about  3,000 
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acre-feet  per  year  from  the  Clarks   Fork.     The  uranium  industry  consumes  about 
1,000  acre-feet  annually  in  the  milling  process. 

Approximately  6,140  acres  of  irrigated  land  in  the  area  used  groundwater 
as  the  original  supply  in  1970.     An  estimated  9,800  acre-feet  of  groundwater 
were  consumed  in  this  use,  and  an  additional   3,000  acre-feet  were  consumed 
as  supplemental  supplies  for  surface  irrigated  areas.     The  use  of  ground- 
water for  irrigation  is   known  to  have  expanded  somewhat  since  1970. 

An  estimated  16,800  acre-feet  of  groundwater  issuing  from  springs  near 
the  towns  of  Cody  and  Tensleep  support  fish  hatcheries.     About  12,000  acre- 
feet  of  this  amount  comes  from  11  springs  that  supply  the  Clarks     Fork 
hatchery,  although  the  consumptive  use  at  the  hatcheries  is  negligible. 

Water  Quality 

35/36/37/38/ 
Surface  VJater  Quality 

39/ 
The  Federal  Water  Pollution  Control  Act  Amendments  of  1972        serve 

as   the  cornerstone  for  water  quality  legislation.     The  Act's   purpose  is 

clearly  stated: 

"The  objective  of  this  Act  is  to  restore  and  maintain  the  chemical, 
physical,  and  biological   integrity  of  the  Nation's  waters."     More 
specific  objectives  include:     "(1)  it  is  the  national   goal   that 
the  discharge  of  pollutants  into  the  navigable  waters  be  eliminated 
by  1985;   (2)  it  is  the  national   goal   that  wherever  attainable,  an 
interim  goal  of  water  quality  which  provides  for  the  protection 
and  propagation  of  fish,  shellfish,  and  wildlife  and  provides  for 
recreation  in  and  on  the  waters  be  achieved  by  July  1,    1983." 

Wyoming's  Environmental  Quality  Act  of  1973  provides  the  basis  for  the 
State's  Water  Quality  Rules  and  Regulations   (1974)  which  state: 

"The  goal   of  the  water  pollution  control   program  is  to  maintain 
the  best  possible  quality  of  water  commensurate  with  use.     All 
sources  of  pollution,  whether  man-made  or  natural,  shall   be 
considered.     Control  shall  be  applied  to  all  sources  where 
physically  and  economically  feasible.     By  the  nature  of  the 
problems,  they  will  evolve  into  long  range  and  short  range 
programs  to  reach  the  ultimate  goal.     Definition  of  such 
problems  and  control  programs  will  be  a  part  of  the  State 
Continuing  Planning  Process." 
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It  is  the  policy  of  the  State  to  preserve  and  protect  fish  and  aquatic 
life  in  all  waters  in  which  physical   and  chemical   condition  are  suitable  for  this 
use,  and  to  protect  water  quality  for  other  appropriate  uses.     To  carry  out  this 
policy,  the  Wyoming  Department  of  Environmental   Quality  has  classified  surface 
water  into  three  categories. 

Class   I.     Those  waters  which,  based  on  information  supplied  by  the 
Wyoming  Game  and  Fish   Department,  are  determined  to  be  presently 
supporting  game  fish  or  have  the  hydrologic  and  natural  water  quality 
potential   to  support  game  fish. 

Class   II.     Those  waters  which,  based  on  information  supplied  by  the 
Wyoming  Game  and  Fish  Department,  are  determined  to  be  presently 
supporting  non-game  fish  or  have  the  hydrologic  and  natural  water 
quality  potential   to  support  non-game  fish. 

Class   III.     Those  waters  which,  based  on  information  supplied  by  the 
Wyoming  Game  and  Fish   Department,  are  determined  as  not  having  the 
hydrologic  or  natural  water  quality  potential  to  support  fish." 

Water  quality  standards  have  been  developed  for  the  preceding  three 

categories  pursuant  to  Section   303(c)   of  the  Federal  Water  Pollution  Control 

Act  Amendments  of  1972.     Generally,  the  standards  include  the  following 

basic  requirements: 

Physical :     Water  should  be  essentially  free  of  obvious  and/or 
offensive  pollutants   such  as  particulates,  taste,  and  color, 
and  the  temperature  should  permit  natural  aquatic  life. 

Chemical :     Water  should  be  free  of  toxic  materials,  and  the 
dissolved  oxygen  and  pH  should  permit  natural   aquatic  life. 

Bacteriological :  The  concentration  of  fecal  coliform  bacteria  in 
the  water  should  be  within  the  most  probable  number  limit  set  for 
the  stream. 

Radiological :     Water  should  have  a  level   of  radioactivity  below  the 
'limit  set  in  the  U.   S.   Public  Health  Service  Drinking  Water  Standards 
of  1962. 


The  quality  of  surface  water  in  the  area  is  generally  within  the  limits 
of  established  standards.     Most  streams  have  excellent  water  near  their 
sources,  with  some  quality  deterioration  as  the  streams  pick  up  sediment 
and  other  pollutants  along  their  courses. 
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Suspended  sediments  and  salinity  are  the  major  water  pollutants  in 
the  area.     Much  of  the  loads  are  attributed  to  natural  surface  runoff 
conditions.     Heavy  overgrazing  in  early  years  produced  local  badlands  and 
water  courses  draining  these  areas  carry  heavy  silt  loads     during  runoff 
periods.     Firgue  11-16  illustrates  the  average  annual  streamflow  and  average 
dissolved  solids  for  the  major  streams  in  the  basin.     Figure  ir-17  shows 
seasonal  water  temperature  variations. 

Most  conmunities  in  the  area  are  in  the  process  of  upgrading  their 
wastewater  treatment  facilities  to  comply  with  the  Federal   definition  of 
"best  practical   treatment."     The  upgrading  is  being  carried  out  through  the 
construction  grant  program  administered  by  the  Wyoming  Department  of 
Environmental   Quality  and  the  U.  S.   Environmental  Protection  Agency.     Table 
11-32  shows  the  current  situation  for  municipal  wastewater  treatment  facilities 
in  the  Wind-Bighorn  River  Basin. 

There  are  a  diversity  of  industrial   and  commercial   dischargers   in  the 
area  as  Table  11-33  indicates.     Some  minor  problems   related  to  oil   fields 
exist  with  produced  water  from  oil  well  operations  contributing  dissolved 
solids  to  the  stream  system  of  the  Basin.     At  times,  however,  this  may  be  the 
only  water  available  for  livestock  and  wildlife.     Oil  spills  and  pipeline 
breaks  have  caused  occasional  pollution  problems.     The  Contingency  Plan  for 
Spills  of  Oils  and  Other  Hazardous  Materials  has  reduced  the  impact  of  these 
problems;  however,  lack  of  funds  and  manpower  has  prevented  complete  implemen- 
tation of  the  Act. 

State  Department  of  Environmental  Quality  records  indicate  a  1972  total 
of  66  cattle  and  14  sheep  feed-lots  in  the  Lovell-Deaver-Cowley  area  of  the 
Big  Horn  County.     There  are  14  feed-lots  in  the  Riverton  area  and  a  small 
number  in  the  Basin-Greybull   area.     Guidelines   for  the  control  of  pollution 
from  livestock  feeding  operations  have  been  developed  by  the  Department  of 
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Figure   11-15       Schematic   Diagram  of  Bighorn  River  Basin  Streams 
Showing   Streaml'lou  and  Total   Dissolved   Solids 
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Figure  11-17 
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Table   11-32     Wastewater  Treatment  Facilities  of  Towns,  Cities,  and 
Water  and  Sewer  Districts   in  the  Wind-Bighorn  River  Basin  a/ 


Location 


-  re^;tment 
Facilities 


Basin 

Brentwood 

Subdivision 

Riverton 

Byron 

Cody 

Cowley 

Deaver 

Dubois 

Frannie 

Greybull 

Hudson 

Lander 

Lovell 

Meeteetse 

Pavillion 

Powell 

Riverton 

Shoshoni 

Ten  Sleep 

Thermopolis 

Worland 


Lagoon 

Septic  Tank 
Stabilization  Pond 
Stabilization  Pond 
No  Facility 
Stabilization  Pond 
Aeration  Lagoon 
Lagoon 

Oxidation  Pond 
Aeration  Lagoon 
Stabilization  Pond 
Oxidation  Ponds 
Septic  Tank 
Stabilization  Pond 

Stabilization  Pond 
Trickling  Filter 
Stabilization  Pond 
Stabilization  Pond 
Aerated  Lagoon 
Stabilization  Pond 


Strearri  or 
River 


Bighorn  River 

V/ind  River 

Shoshone  River 

Shoshone  River 

Sage  Creek 

Sage  Creek 

Wind  River 

Sage  Creek 

Bighorn  River 

L.  Popo  Agie  R. 

Baldwin  Creek 

Shoshonp  R. 

Grevbull  R. 

Pavillion 
Drainage  Ditch 

Bitter  Creek 

Wind  River 

Poison  Creek 

Tensleep  Cr. 

Bighorn   River 

Bighorn    River 


Conpliance. 
Schedule 


**1 

**1 

July  1,    1977 

**1 

**\ 

**I 

**2_ 

July   1,    1977 

**1 

**]_ 

**1  • 

July    1,    1977 

**1 


M     In  process  of  upgrading  since  Federal   funds  have  been  received. 


a/  Bighorn  River  Basin  Water  Quality  Mangement  Plan,  Wyoming  Department 
of  Environmental   Quality,  June  1976 
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Table  11-33  Industrial  and  Commercial  Wastewater  Dischargers 
in  the  Wind-Bighorn  River  Basin  a/ 


Location 


Stream  or 
River 


Compliance 
Schedule 


Amoco  Production  Company 
Big  Horn  Car  Wash 

Big  Horn  Processing 

Big  Horn  Redi-Mix 

Brentwood  Subdivision-Riverton 

Cottonwood  Courts 

Great  Western  Sugar  Company 

Hoiiy  Sugar  Corp. 

Husky  Refinery 

Louisiana  Pacific 

Meadowlark  Lodge 

Pahaska  Teepee 

Red  Arrow  Campground 

Sno-White  Laundromat 

Triangle  Packing 
Union  Oil  Co. 
Utah  International 


Beaver  Creek 
Bighorn  River 

Shoshone  River 
Bighorn  River 
Wind  River 
Wind  River 
Shoshone  River 
Bighorn  River 
Shoshone  River 
Wind  River 
Tensleep  Cr. 
Shoshone  River 
Ocean  Lake 
Wind  River 

Bighorn  River 
Bighorn  River 
Fraser  Draw 


In  Compliance 

Connect  with 
Thermopolis 

Jan.  1,  1977 

Aug.  1,  1975 

July  1,  1977 

Not    ill   complii^nce 

In  compliance 

.n  complianca 

Not  in  compliance 

In  compliance 

Jan.  1,  1977 

July  1,  1977 

Not  in  compliance 

Connect  with 
Thermopolis 

No  discharge 

No  permit 

In  coTTiDliance 


aj  Bighorn   River  Basin  Water  Quality  Management  Plan,  Wyoming   Department 
of  Environmental  Quality,  June  1976,  supplemented  by  data  from 
August,   1977  report. 
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Environmental  Quality,  Agricultural   Extension  Service,  and  the  State  Depart- 
ment of  Agriculture.     Feedlot  operators  are  being  urged  to  adopt  the  provisions 
contained  in  these  guidelines.     A  discharge  permit  is  required  for  feed- 
lots  of  1,000  head  or  more  at  present,  or  if  there  is  a  point  source  discharge. 
Feed  lots  of  less  than  1,000  head  with  no  point  source  discharge  are 
required  to  have  a  discharge  permit  if  they  are  degrading  a  stream. 

Through  the  National  Pollution  Discharqe  Elimination  System  (NPDES) 
program  and  the  Construction  Grants  program,  point  sources  of  pollution 
are  being  brought  under  control.     However,  non-po1nt  source  pollution, 
from  both  natural  and  man-Induced  sources,  remain  a  major  water  quality 
problem. 

Irrigation  return  flows  can,  by  virtue  of  the  soil  characteristics 
of  the  irrigated  land,  carry  significant  amounts  of  sediments  and  total 
dissolved  solids  (TDS  or  salinity)  into  the  receiving  stream.     An  extensive 
program  of  education  in  regard  to  proper  irrigation  practices  is  being  carried 
on  in  the  State  through  the  University  Extension  Service,  Farm  Bureau,  Irri- 
gation Districts,  and  Soil  and  Water  Conservation  Districts.     This  1s  resulting 
in  many  improvements  such  as  lined  canals,  burled  pipelines,  and  Improved 
irriqation  practices,  all  of  which  will   help  Improve  water  quality.     The 
State  and  the  U.S.   Bureau  of  Reclamation  are  investigatinq  irriqation  effi- 
ciencies and  related  water  quality  on  ditches  that  irrigate  300  acres  or  more. 

Irrigation  return  flows  are  major  non-point  sources  cf  THS,  and  sediment. 
Much  of  the  increase  in  salinity  in  the  Shoshone  River  from  Lovell   to  Kane 
is  the  result  of  irrigation  return  flows.     However,  salinity  is  not  measured 
in  enough  places  in  the  area  to  adequately  differentiate  natural  salinity 
from  those  resulting  from  irrigation. 
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Non-point  source  pollution   in  the  Bighorn  Basin  is  being  studied  under  the 
208  planning  effort  coordinated  by  the  Wyoming  Department  of  Environmental 
Quality.     An  assessment  of  non-point  sources   in  the  Wind  Basin   is  being  per- 
formed by  the  State  Conservation  Commission.     These  study  efforts  will   identify 
best  management  practices  to  deal  with  non-point  sources  of  pollution. 

A  large  natural   source  of  salinity  exists  in  the    area.      The  many 
hot  springs  that  flow  In  the  Thermopolis  area  contribute  millions  of 
gallons  of  mineralized  water  per  day  to  the  drainage  system.     These 
waters  contain  about  3,500  ppm  total  dissolved  solids  and  account  for  approxi- 
mately 20  percent  of  the  average  pick-up  in  salt  load  between  Boysen  Reservoir 
and  the  Kane  gaging  station.     Mineral  springs  in  the  Cody  area  also  affect 
water  quality  in  the  Shoshone  River. 


The  non-point  source  analysis  for  the  area     is  summarized  in  Table  11-3^ 


below. 


Table  11-34  Bighorn  River  a/ 
208  Non-Point  Source  Analysis 


PROBLEM 


LOCATION 


SOURCE 


Sediment 


Col i form  Bacteria 


Nutrients 


Big  Horn  River  below  Lucerne, 
Nowater  Creek,  Cottonwood 
Creek,  Gooseberry  Creek,  Ten- 
mile  Creek,  Whistle  Creek, 
Coon  Creek  &  Sage  Creek 


Natural  erosion,  irrigation 
return  flows,  construction 
activities. 


Big  Horn  River  below  Worland,  Municipal  sewaae  discharges. 

Bitter  Creek  below  Powell,  &  septic  tank  effluents,  runoff 

drainage  ditches  around  Worland  from  livestock  grazing  areas 
Lovel  and  Powell 

Big  Horn  River,  Shoshone  River,  Natural  erosion,  agricultural 
Yeilowtail  Reservoir  fertilizers,  septic  tank 

effluents  &  municipal  dis- 
charges. 


a_/  Wyoming  Department  of  Environmental  Quality,  State  of  Wyoming  Water  Quality 
Inventory,  305  (B)  Report  for  Water  Year  1976,  Draft 
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The  1976  water  quality  inventory  indicates  that  three  segments  within 
the  area  are  not  expected  to  meet  1983  goals.     The  lower  segment  of     Shell 
Creek,  the  Shoshone  River  and  Bitter  Creek  below  Powell   are  impacted  by 
pasture  runoff  and  irrigation  return  flows  as  well   as  natural   runoff. 
Sediment,  turbidity,  salinity,  coliform  and  nitrogen  problems  have  been  observed. 

Water  quality  conditions  and  effects  vary  considerably  between  subareas. 
The  following  paragraphs  and  tables  demonstrate  these  differences. 

Wind  River  Basin 

Analysis  of  the  Wind  River  downstream  of  Boysen  Reservoir  did  not  provide 
any  indication  of  significant  trends  in  water  quality  changes.     Water  quality 
downstream  of  reservoirs  is  usually  influenced  by  reservoir  releases  and 
interaction  within  the  reservoir;  consequently  negating  a  regression  analysis. 
Table  11-35  summarizes  data  for  the  Wind  River  below  Boysen. 

Bighorn  Basin 

The  Shoshone  River  near  Lovell   is  a  calcium-sul fate-type  water;  which, 
during  summer  and  fall  months,  becomes  a  sodium-sul fate-type  stream.     Flows 
in  this  stream  are  influenced  significantly  by  Buffalo  Bill   Dam  and  four 
irrigation  diversion  dams.     Table  11-36  lists  available  data. 

The  Greybull   River  near  Basin  is  predominately  a  calcium-bicarbonate  stream; 
however,  during  the  fall  months,  the  waters  become  sodium-sul fate.     Flow  deple- 
tions indicate  the  river  would  sometimes  have  zero  flow.     For  this  reason,  the 
regression  equation  was  applied  to  the  average  annual   depleted  flows.     Results 
are  shown  in  Table  11-37. 

darks  Fork  Basin 

Water  in  the  Clarks  Fork  river  in  Wyoming  is  generally  of  excellent  quality, 
affected  only  by  high  sediment  loads  during  periods  of  excessive  runoff  when  flows 
fill  the  stream  channels  but  seldom  cause  serious  flooding.     There  are  no  muni- 
cipalities and  no  industries  that  create  ma.ior  noint-source  pollution  problems. 
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Table   11-35     Wind  River  Below  Boysen  Reservoir,  Wyoming 
Historical   Concentration,  and  Predicted  Concentration 
Based  on   1975   Flow  Depletions 
Salt  Balance  Assumed 


Yr/.i- 

OCT, 

MOV, 

prr.. 

IAN, 

Kj.lL 

a\_Kj_ 

Al'lt. 

MAY 

tt'M" 

Ml  V 

Air^ 

fffU 

TOTAL 

nissoiviju 

sni  IDS 

jsiL 

I 

1969  .  1770« 

410 

430 

446 

467 

47i 

bU9 

iJ8 

:>4J 

S-J 

-J9 

402 

1970  -  1971 

4:o 

463 

493 

504 

527 

.. 

556 

545 

261 

246 

-- 

1971  -  1  'J  7  7 

332 

344 

351 

3')B 

191 

Wl 

441 

434 

3B4 

?7n 

268 

1972  -  197J 

33A 

151 

374 

382 

400 

4ie 

431 

479 

46S 

432 

428 

197J  -  1974 

42i 

433 

— 

4S4 

492 

468 

497 

463 

467 

319 

286 

Pr«dlctr<4   Viluat 


Pr«dlcccd   Valuas 


Pretilctcd   '/«tu«a 


1969  . 

1970 

1970  - 

1971 

1971  - 

1972 

1972  - 

l'/73 

1973  - 

1974 

PredUttd   V«luai 


448  648  648  668  635  63S  63S  63S  613 


soniirn  .IK 

a 

1969 

1970* 

58 

70 

68 

70 

80 

82 

83 

62 

65 

60 

1970 

1971 

68 

71 

73 

70 

.. 

79 

77 

35 

•- 

1971 

1972 

*J 

49 

53 

53 

51  • 

64 

(1 

51 

33 

33 

1972 

W73 

46 

52 

53 

55 

57 

56 

65 

64 

56 

57 

1973 

I'/H 

59 

71 

67 

65 

72 

62 

60 

40 

36 

64  64  64  64  64  62  62  62  62  61  64 


CAlrlllX 

'Kf 

1969  -  1970* 

51 

55- 

58 

59 

60 

81. 

66 

57 

55 

51 

1970  -  1971 

51 

61 

65 

67 

-. 

72 

72 

16 

36 

-- 

1971  -  1)72 

44 

45 

54 

53 

55 

62 

60 

50 

4] 

37 

1972  -  1973 

46 

31 

52 

52 

55 

58 

61 

59 

63 

54 

1973  -  1974 

62 

.- 

76 

73 

62 

62 

65 

74 

41 

19 

57  57  57  56  55  56  56  56  57 


16  17  18 

16  22  20 
13  11  14 
12  12  16 

17  20 


MACNF.SIUH  Bl/l 

19 

20        20 

20 

25 

15 

16        15 

16 

18        17 

9 

16        20 

21    •■  22  21  17  16 

21  21  11  9  12 

16  15  17  9  12 

2)  20  20  14  19 

21  24  11  16  14 

18  18  18  18  19 


SW.FATE 

-x/i. 

1969  • 

1970* 

191 

200 

204 

218 

220 

220 

16 1 

256 

249 

205 

186 

192 

1970  • 

\'t7l 

200 

220 

240 

240 

260 

.  2'0 

260 

100 

"U 

no 

210 
140 

1971  - 

1972  - 

1972 
I'i71 

140 

140 

150 

150 

160 
160 

130 
UO 

160 
18(1 

160 

IBO 

200 
190 

200 

2  30 

180 
230 

110 

.Mil 

200 

1973  - 

li.;4 

200 

200 

220 

220 

220 

2jO 

160 

220 

HO 

PridUtfc 

ValuM 

210 

210 

210 

210 

210 

203 

^03 

203 

203 

:oi 

211 

217 

^ 

•Coupotll 

t    S>apl« 
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Table  11-36     Shoshone  River  at  Lovell ,  Wyoming 
Historical   Concentration,  and  Predicted  Concentration 
Based  on   1975  Flow  Depletions 
Salt  Balance  Assumed 


r'--': 

OCT. 

NOV, 

ore. 

JANj^ 

ITIl, 

mah^ 

hfK^ 

MAY 

Jl'Xr 

lll.V 

.MV. 

icn* 

TOTAL 

,  ni';"iiM  vKii  SOI.  1 IX 

ms/' 

i 

l<,»9  .  1'j70* 

S34 

681 

706 

679 

761 

574 

SOS 

538 

482 

:46 

487 

lU 

.  .70  .  IV71* 

49) 

515 

602 

532 

620 

604 

'.*.' 

l')7 

268 

113 

439 

497 

1971  -  l'<72» 

490 

490 

475 

552 

452 

442 

306 

478 

257 

307 

468 

52$ 

1972  -  1V73* 

469 

S67 

527 

512 

419 

447 

456 

525 

482 

494 

534 

JOf 

197J  -  l'<7* 

71J 

.. 

638 

672 

6oa 

590 

497 

467 

186 

244 

494 

Ml 

H7<c  -  1975 

DATA  r»T 

RECEIVED 

Predicted   ftlucs 

569 

549 

548 

549 

572 

570 

578 

56  3 

490 

405 

551 

531 

1'369 

1970* 

1970 

r.)i* 

1971 

r(72* 

1972 

IV73« 

1973 

1974 

i',;4 

ij  7 : 

77 
70 
73 
64 

no 


93 
70 
8) 

79 


89 
71 
35 

6) 
71 


soDim 

ma/1 

84 

71 

63 

68 

38 

52 

*    54 

57 

47 

90 

74 

77 
68 
37 
62 
67 


85 
56 

69 
77 
69 


77 
33 
31 
69 
2) 


34 
23 
43 
76 
10 


73 
65 

72 
79 
76 


Tt 
•I 
Tl 


DATA  NUT  rnCETVED 


Predicted  "/ilut* 


78 


75 


75 


75 


67 


55 


76 


17 


CAlrUIM 

-■Xu 

a 

1S69  -  1970» 

67 

83 

98 

101 

92 

87 

84 

64 

1970  -  1971* 

63 

66 

87 

86 

96 

87 

84 

53 

1?71  -  1972* 

58 

63 

66 

83 

72 

64 

47 

61 

r>72  -  1V73* 

59 

73 

75 

76 

4  5 

65 

61 

04 

1973  .  1'.74 

85 

.. 

97 

90 

90 

B5 

66 

56 

1974  -  1V75 

OATA  I*1T 

RCCEIVKD 

Predicted  Vtlutc 


76 


7) 


73 


73 


76 


76 


75 


65 


54 


73 


74 


HACNr.S 

urn  mc/l 

19'.9  .  :v?o» 

22 

29 

32 

2(i 

24 

:o 

18 

9 

20 

20 

1970  -  1971* 

21 

22 

28 

77 

?8 

14 

12 

8 

16 

20 

1971  .  lo?:* 

19 

20 

21 

19 

11 

IS 

15 

12 

18 

21 

1972  -  \'i7-)' 

If 

23 

73 

18 

19 

19 

18 

19 

21 

20 

1973  -  197'. 

SO 

29 

24 

20 

19 

6 

10 

20 

2) 

'.*»4  r  l'75 

• 

llAfA  Nl 

■r  MJCCKIVtO 

^redltled  '  inctotrstton 

24 

23 

73 

21 

54 

24 

24 

24 

20 

16 

21 

21 

1909  .  1970* 

1970  -  ;971* 

1971  .  l'(72* 

1972  .  l'i7T 

1973  .  1974 
1074  -  1975 


232 
210 
210 
200 
320 


318' 
220 
210 
2  50 


318 
260 
200 
220 
270 


sm.KATF:  K! 

,K/l 

288 

248 

245 

220 

270 

260 

230 

lUU 

180 

710 

K.n 

IBO 

300   ■ 

'  ■  2bO 

250 

253 

260 

I  in 

I'll! 
2U> 


230 
160 
210 

:io 

190 


67 
98 

160 

?nn 

57 


90 
62 

HO 

;io 

89 


203 

180 
190 
220 
200 


222 

210 
320 
210 
230 


DATA    MOT    RECEIVED 


Predicted    .'«lue« 


•Cotnpoa  1 1 1-     Mirapl* 


243 


233 


231 


233 


244 


243 


24  7 


240 


204 


163 


234 


238 
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Table  11-37  Greybull   River  At  Basin,  Wyoming 
Historical   Concentration,  and  Predicted  Concentration 
Based  on   1975  Flow  Depletions 
Salt  Balanced  Assumed 


Y^'a 

OCTi 

NOV. 

DEC. 

JAN. 

FEO. 

M.\B 

^r.'.-. 

MAY 

jy^ 

Jl-LY 

ALT.. 

liTa 

TOTAL 

DISSOLVED 

SOLIDS 

"R/l 

1969  -  1970 

816 

637 

673 

1040 

670 

638 

631 

668 

616 

593 

900 

776 

1970  -  1^71 

778 

647 

660 

673 

.. 

557 

-- 

777 

208 

496 

745 

621 

1971  -  i;72 

554 

492 

715 

619 

589 

317 

598 

S52 

192 

688 

394 

678 

1973  -  1973 

791 

590 

__ 

687 

601 

419 

615 

4  56 

443 

957 

869 

350 

•  1973  -  -.974 

400 

-- 

74  5 

792 

672 

552 

506 

600 

142 

493 

741 

741 

fzeiictci   Value! 

527 

612 

619 

627 

624 

606 

599 

575 

366 

559 

633 

634 

SODIUM  ma/ 

1 

1969  -  l';70 

156 

102 

94 

160 

100 

91 

91 

113 

113 

115 

193 

149 

1970  -  1971 

140 

97 

93 

91 

.. 

73 

-- 

137 

24 

93 

150 

110 

l';71  -  1972 

90 

66 

94 

82 

73 

43 

89 

140 

13 

130 

61 

130 

1972  -  1973 

140 

82 

_. 

92 

30 

55 

35 

66 

75 

190 

170 

49 

1973  -  1974 

56 

-- 

110 

110 

92 

75 

69 

99 

17 

84 

120 

140 

TciJlcced  VaIuco 

111 

109 

110 

111 

111 

108 

107 

is: 

67 

100 

112 

113 

C-MCIL-M 

.9.'/ 

1 

• 

1969  -  1970 

81 

71 

37 

106 

81 

31 

74 

74 

64 

62 

62 

77 

1970  -  1971 

76 

72 

80 

33 

-. 

74 

-. 

73 

35 

50 

78 

63 

1971  -  1972 

65 

53 

87 

78 

77 

43 

69 

83 

29 

64 

49 

62 

1972  -  19-3 

75   " 

73 

.. 

U7 

75 

53 

79 

55 

43 

El 

92 

«S 

1973  -  1974 

54 

" 

83 

120 

96 

65 

60 

70 

26 

53 

72 

64 

Predicted  Vilues 

70 

69 

69 

70 

70 

68 

67 

65 

46 

64 

70 

71 

MACN-^SIUX 

vrJ- 

1969  -  1970 

?l 

32 

35 

52 

34 

J2 

32 

23 

11 

19 

30 

1970  -  1971 

32 

31 

31 

34 

.. 

23 

.- 

29 

7 

16 

19 

1971  -  1972 

25 

28 

42 

33 

30 

13 

30 

47 

7 

25 

15 

1972  -  1973 

30 

31 

.. 

35 

32 

21 

23 

22 

15 

34 

23 

1973  -  1974 

15 

- 

37 

27 

25 

30 

27 

19 

3 

18 

19 

Prcdlccetl  Veluee 

30 

30 

30 

30 

30 

29 

29 

23 

16 

27 

31 

31 

SL"„FATE 

mz/1 

1969  -  1970 

335 

275 

278 

459 

280 

270 

231 

286 

•  261 

247 

434 

326 

1970  -  1971 

350 

290 

230 

290 

.. 

250 

.- 

360 

53 

190 

310 

260 

1971  -  1972 

220 

-  190 

300 

250 

250 

120 

270 

400 

57 

290 

140 

290 

1972  -  1973 

350 

230 

,_ 

270 

250 

no 

260 

190 

180 

430 

380 

120 

1973  -  1974 

150 

-- 

310 

320 

230 

240 

220 

250 

33 

2C0 

310 

310 

Prcdli-tcd  Values 

239 

283 

236 

289 

288 

231 

278 

267 

176 

260 

292 

293 

a/ 
Preliminary  analyses       indicate  that  the  additional   depletions  contemplated 

in  this  report  will  not  significantly  alter  water  quality  in  these  large  streams. 

The  Shoshone  and  Greybull   Rivers  are  already  approaching  TDS   limits,  however,  so 

careful  management  will   be  required  to  maintain  standards,  either  with  or  without 

additional   development.     Additional   study  is  needed  to  provide  a  better  basis  for 

monitoring  and  predicting  pollution  problems. 
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Groundwater 

Groundwater  quality,  generally,  is  better  near  the  outcrop  (recharge) 
areas  and  deteriorates  towards  the  centers  of  the  geologic  basins.  Alluvial 
groundwater  has  from  250  ppm  TDS  (rated  good)  to  4,600  ppm  TDS  (rated  poor), 
and  commonly  has  less  than  1,000  ppm  (rated  good  to  fair).  The  quality  of 
groundwater  in  the  floodplain  alluvium  and  terrace  deposits  is  influenced  by 
the  quality  of  applied  irrigation  water. 

In  most  areas,  the  concentration  of  TDS  tends  to  be  variable  at  shallow 
depths,  but  uniformly  lower  at  greater  depth.  Water  from  most  of  the  wells 
that  are  300  feet  or  more  in  depth  in  the  Wind  River  formation  contains  less 
than  1,000  ppm  TDS.  The  sulfate  content,  however,  generally  exceeds  the  de- 
sired limit.  Sodium  sulfate  is  a  precipitate  that  sometimes  leaves  a  salt  de- 
posit on  the  ground.  Sulfate  and  iron  concentrations  are  higher  than  desirable 
in  many  water  supplies  in  the  area;  relatively  high  TDS  concentrations 
are  also  common.  For  example,  the  TDS  range  in  the  Owl  Creek  area  is  1,830 
to  11,600  ppm.  The  highest  TDS  concentrations  reported  in  the  Bighorn  River 
Basin  are  in  the  range  33,000-44,000  ppm,  from  groundwater Jn  the  Chugwater 
group  and  Phosporia  formation,  at  subsurface  depths  of  2,300  to  10,000  t  feet, 

The  dissolved  solids  concentration  of  water  from  wells  in  the  alluvial 
aquifer  along  the  Nowood  River  and  the  lower  reaches  of  Tensleep  and  Paint  Rock 
Creeks  ranges  from  957  to  2,570  mg/1.  Dissolved  solids  of  less  than  300  mg/1 
are  in  water  from  wells  in  flood-plain  alluvium  in  Tensleep  Canyon  and  in  Boulder- 
Tan  and  adjacent  flood-plain  deposits  along  Paint  Rock  and  Medicine  Lodge  Creeks. 

Dissolved  solids  range  from  500  to  more  than  3,000  mg/1  in  the  alluvial 
aquifer  along  Owl  Creek. 

Dissolved  solids  in  water  in  the  Greybull  terrace  deposits  near  Burlington 
and  Otto  range  from  385  to  887  mg/1.  Elsewhere  in  the  alluvial  aquifer  in  the 
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Greybull  River  valley  dissolved  solids  range  from  400  to  2,000  mg/1. 

Most  of  the  water  from  the  Tensleep  Sandstone,  the  Madison  Limestone-Bighorn 
Dolomite,  and  the  Flathead  Sandstone  contains  less  than  250  mg/1  dissolved  solids 
in  the  Tensleep  area,  but  becomes  mineralized  elsewhere  in  the  Bighorn  Basin. 

Occurrences  of  selenium  are  reported  in  the  Gas  Hills  Uranium  District, 
at  the  southeastern  boundary  of  the  area.  The  selenium  is  erratically 
distributed  in  small  irregular  bodies,  and  is  found  as  interstitial  material 
above,  below,  and  adjacent  to  lenses  of  uranium  ore.  Selenium  is  toxic  to 
humans  and  may  be  toxic  to  livestock.  The  maximum  recommended  concentration 
of  selenium  for  drinking  water  is  0.01  mg/1. 

Wastewater  Treatment 

Most  of  the  communities  in  the  area  will  be  required  to  upgrade  their 
current  discharge  treatment  to  comply  with  the  Federal  definition  of  "best 
practical  treatment."  The  upgrading  is  being  carried  out  through  the  construc- 
tion program  administered  by  the  State  Department  of  Environmental  Quality. 

All  municipal  and  industrial  discharges  are  now  under  permits  that 
specify  what  can  be  discharged  now  and  what  limits  of  discharge  must  be  met 
by  1977.  Most  discharging  entities  had,  by  early  1976,  improved  their  systems 
to  meet  the  standards,  and  all  others  were  on  compliance  schedules  that  are 
designed  to  insure  that  appropriate  steps  will  be  taken  to  meet  the  1977 
deadline.  Table  11-38  provides  information  on  municipal  wastes  and  waste 
treatment  as  of  about  1970.  Though  it  is  recognized  that  much  of  the  infor- 
mation is  now  outdated  by  the  effects  of  new  facilities. 

Industrial  wastes  are  generally  related  to  processing  of  fuels  or  food 
products.  Only  minor  problems  related  to  oil  fields  exist  at  this  time;  the 
water  from  oil  wells  many  times  is  the  only  water  available  for  livestock  and 
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Table  11-38  Municipal  Waste  Water  Treatment  -  1790 
Wind-Bighorn-Clarks   Fork 


Arapahoe 

Ara(<Arf('€  Cf«*un 

Hudaon 

St«t«>  Training 

School    -    Under 


RlvartoD 


Sh...shuni 
Theraopol le 


Hot  Springs   SUt« 
fmrk 


tfroBlnc   Industrial 
Inatituta 


Greybull 
Tanalaep 

MfMHlowlark 
HtfrtPBt.ie 

h'weil 
!>(»ver 
f  raniU* 
Cod/ 

T'tal 


Uachargs   Voliae 
(.■xl-est.) 
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wildlife.     Oil  spills  and  pipeline  breaks  have  occasionally  caused  pollution 
problems,  but  the  Contingency  Plan  for  Spills  of  Oils  and  Other  Hazardous 
Materials  has  effectively  reduced  these  problems. 
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Forest  Water  Quality  Problems 

Potential  water  quality  problems  associated  with  recreational  activity  on 
the  National  Forests  occur  from  two  types  of  recreation:  developed  and  dispersed. 

The  Shoshone  National  Forest  has  a  relatively  small  amount  of  developed  re- 
creation activity,  when  compared  to  other  forests,  due  to  a  high  percentage  of 
wilderness.  Most  of  the  developed  recreational  activity  centers  around  the  36 
campgrounds  and  8  picnic  grounds  on  the  forest.  Problems  from  leaking  vault 
toilets  have  been  reduced  greatly  by  point  source  control  which  has  enabled 
examination  of  all  toilets  for  leaking  and  replacement  of  17  toilet  units 
with  new  fiberglass  vault  units. 

Assuming  people  use  the  campground  toilets,  do  not  empty  trailer  septic 
tanks  into  surface  waters,  and  obey  campground  sanitary  regulations,  no  water 
quality  problems  from  campgrounds  should  exist.  In  several  years  of  water  qua- 
lity monitoring  on  both  the  Shoshone  and  Bighorn  National  Forests  (1971-1976), 
no  detectable  water  quality  deterioration  in  surface  waters  adjacent  to  camp- 
grounds could  be  found. 

Special  use  permits  such  as  for  summer  home  groups,  lodges,  and  ski  re- 
sorts appear  to  have  potential  for  fecal  contamination  of  adjacent  streams.  In 
a  cooperative  project  with  the  Bighorn  Forest  and  PRAPO,  the  W. R.R.I,  at  the 
University  of  Wyoming  found  some  contamination  from  lodge  horse  corrals  near 
streams.  The  area  of  major  concern  in  the  Shoshone  National  Forest  is  the 
North  Fork  of  the  Shoshone  River  which  has  9  campgrounds,  3  picnic  grounds, 
and  a  number  of  lodges;  and  second,  summer  home  groups  as  well  as  permanent 
residences.  Many  of  the  lodges  and  home  groups  have  primitive  sewage  disposal 
systems  which  could  be  polluting  the  North  Fork. 

In  order  to  assess  the  pollution  in  North  Fork,  a  cooperative  investiga- 
tion is  being  developed  between  the  Shoshone  National  Forest,  Big  Horn  Basin  208 
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planning  group,  and  the  Northwest  Analytical  Lab  at  Powell.  Samples  will  be 
examined  for  fecal  bacteria  from  systems  effluent  and  in  the  river  aboveand  be- 
low potential  sources  throughout  the  summer  of  1977.  Results  of  this  monitoring 
should  be  of  great  use  in  the  Big  Horn  Basin  208  Area  Water  Quality  Management 
Plan  and  the  Shoshone  Forest  Clarks  Fork  Unit  Land  Management  Plan. 

The  Shoshone  National  Forest  receives  a  tremendous  amount  of  dispersed  re- 
creation use  (backpacking,  mountaineering,  hifting,  fishing,  and  hunting)  in  its 
four  Wilderness-Primitive  Areas  and  other  roadless  areas.  In  general,  levels  of 
fecal  contamination  by  backcountry  users  is  considerably  less  than  that  of  wild- 
life and  livestock.  Forest  Service  monitoring  of  heavy  use  wilderness  lakes  in 
the  Popo  Agie  Primitive  Area  (Shoshone)  and  Cloud  Peak  Primitive  Area  (Bighorn) 
revealed  very  little  or  no  fecal  coliform  organisms  during  the  heavy  use  season. 

An  intensive  study  of  wildlife  and  people-dominated  canyons  in  Grand  Teton  Na- 

a/ 
tional  Park   showed  that  fecal  and  total  coliform  counts  were  much  lower  in 

the  people-use  canyons.  Wildlife  (rodents  and  moose)  which  are  inclined  to  de- 
fecate directly  in  or  adjacent  to  a  stream,  seem  to  abandon  heavy  people  use  can- 
yons in  the  Park.  In  a  thorough  study  of  many  different  types  of  activity  in  the 

b/ 
Bozeman  Creek  Watershed   dispersed  recreation  demonstrated  no  measureable  ad- 
verse impacts  on  water  quality  while  wildlife  and  cattle  were  found  to  cause 
some  problems.  The  Shoshone  National  Forest  Hydrologist  will  monitor  heavy  use 
lakes  and  streams  in  the  Popo  Agie  Primitive  Area  in  the  summer  of  1977  and 
other  heavy  use  areas  as  the  opportunity  arises.  The  Bridger-Teton  National 
Forest  is  starting  an  intensive  water  quality  monitoring  program  in  the  Bridger 
Wilderness  in  the  summer  of  1977  which  will  help  in  an  understanding  of  similar 
Shoshone  Wilderness  recreational  impacts. 


hj   Stuart  et.  al. ,  1975.  Aquatic  Indicator  Bacteria  in  the  High  Alpine  Zone. 
Appl.  Environ.  Microbiol.  31:163-167. 

b^/  Schil linger  and  Stuart.  1976.  Microbiology  and  Chemistry  Studies  of  Water 
Quality  Factors  in  a  Watershed  Used  for  Municipal  Supply  and  Waste  Disposal 
Dept.  of  Microbiology,  Montana  State  University. 
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Although  water  quality  problems  are  not  anticipated,  the  Shoshone  Hydrol- 
ogist  is  monitoring  winter  camping  areas  of  the  National  Outdoor  Leadership 
School    (NOLS)   in  the  Middle  Fork  of  the  Popo  Agie  River  above  Lander.     Results 
so  far  indicate  no  detectable  fecal   contamination  problem  from  winter  camping. 
The  NOLS  group  has  developed  an  excellent  set  of  conservation  practices  which 
when  taught  and  practiced  minimize  potential   contamination. 

The  Shoshone  Forest  District  are  currently  writing  Wilderness  Management 
Plans  which  recognize  visitor  carrying  capacity  based  on  social   and  environ- 
mental  considerations  and  establish  management  units   for  recreation  use 
within  the  wilderness.     The  plans  should  be  completed     and  in  operation  within 
two  years.     In  the  future  more  wilderness  rangers  and  a  higher  intensity  of 
people  allocation  and  spacing  will  be  required  to  maintain  the  integrity  of 
the  wilderness  areas.     Water  quality  monitoring  of  heavy  use  areas  will 
be  an  integral   part  of  the  wilderness  management.     The  Lander  District  of  the 
Shoshone  National   Forest  is  developing  a  "Wildlife  Ethic"  guide  to  help 
wilderness   users   understand  and  minimize  water  quality  problems  as  well   as 
terrestrial   damage. 

Special   use  problems,  concentrated  on  the  North  Fork  of  the  Shoshone  River, 
will   get  a  thorough  microbiological  examination  during  the  summer  of  1977. 
Dispersed  recreation  water  quality  problems,  which  appear  to  be  minimal,  will 
be  assessed  in  conjunction  with  Wilderness  Management  Plans. 
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CHAPTER  III 
SOCIOECONOMIC  CHARACTERISTICS 

Population 
Historical  Development 

There  is  evidence  that  people  lived  near  the  present  site  of  Cody 
as  much  as  6,800  years  ago.  About  6,000  years  ago  the  region  became  a 
desert  and  apparently  was  uninhabited  for  about  1,500  years.  As  the 
climate  improved  people  returned,  and  various  Middle  Period  sites 
dating  from  2500  B.C.  to  500  A.D.  have  been  discovered  in  the  Shoshone 
River  Basin  and  some  other  areas. 

The  prominent  Indian  tribes  that  have  inhabited  the  area  are 
the  Shoshones,  Arapahoe,  Blackfeet,  Gros  Ventre,  Nez  Perce,  Sioux  and 
Crow.  All  of  these  tribes  stem  from  or  were  strongly  affected  by  the 
Plains  culture,  which  reached  its  peak  in  the  early  1800's  before  the 
white  man's  invasion  began. 

Two  tribes  of  Indians  reside  in  the  area  today,  both  on  the  Wind 
River  Indian  Reservation.  These  are  the  Eastern  (Wind  River)  Shoshones 
and  the  Northern  Arapahoes. 

The  Eastern  Shoshones  left  the  Great  Basin  and  moved  eastward  into 
the  plains  region  about  1500,  thereafter  acquiring  many  of  the  cultural 
characteristics  of  the  Plains  Indians.  Because  the  Shoshones  often 
fought  against  the  Plains  tribes,  they  befriended  the  white  men  who 
moved  into  the  area  in  the  1800's.  Their  friendliness  was  rewarded 
in  the  Fort  Bridger  Treaty  of  1863,  which  gave  the  Shoshones  title  to 
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some  44  million  acres  of  land  of  their  own  choosing  in  Colorado,  Idaho, 
Utah  and  Wyoming.  Later  cessions  to  the  white  men  reduced  their  res- 
ervation (Wind  River)  to  its  present  size  of  about  two  million  acres. 

The  Arapahoe  tribe  is  a  branch  of  the  Algonquin  family,  Arapa- 
hoes  participated  in  the  Fort  Laramie  Treaty  of  1851,  but  persisted 
in  attacks  against  both  whites  and  other  tribes.  In  1868  they  relin- 
quished claims  to  lands  in  Wyoming  and  moved  to  South  Dakota.  Unhappy 
there  because  the  Sioux  held  the  best  hunting  grounds,  they  agreed  in 
1876  to  move  to  Indian  Territory  (now  Oklahoma).  While  on  the  way 
south,  the  Indians  stopped  on  the  Platte  River  and  insisted  that  the 
President  of  the  United  States  be  informed  that  they  wanted  a  reser- 
vation in  Wyoming.  The  government  obtained  reluctant  permission  from 
the  great  Shoshone  Chief  Washakie  to  place  the  Arapahoes  temporarily 
on  the  Wind  River  Reservation  with  their  old  enemies,  the  Shoshones. 
There,  over  Shoshone  protests,  they  remained. 

Although  ancient  enmity  has  faded,  the  Shoshones  and  Arapahoes 
still  tend  to  live  apart.  Fort  Washakie  serves  as  agency  for  both 
tribes,  but  each  tribe  has  its  own  Tribal  Council  to  make  policies 
and  regulations.  Often  inter-tribal  problems  are  handled  by  a  Joint 
Council.  Fort  Washakie,  Wind  River,  and  Crowheart  are  Shoshone  settle- 
ments, while  Arapahoes  live  at  Fthete,  Arapahoe,  and  St.  Stevens. 

Oil  and  gas  fields  on  the  reservation,  in  addition  to  the  grazing 
fees,  farm  rentals  and  timber,  produce  substantial  income  to  the  two 
tribes.  Almost  all  the  rangeland  and  about  one-third  of  the  irrigated 
farmland  is  used  by  tribal  members. 
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The  first  recorded  entry  of  white  man  into  the  Yellowstone  Basin 
occurred  in  1743  when  Chevalier  de  la  Verendrye  passed  through  in 
search  of  a  route  to  the  Pacific  Ocean.  Others  came  in  1804  in  search 
of  furs  and  gold.  The  Lewis  and  Clark  expedition  came  down  the  Yellow- 
stone River  in  1806.  The  next  year  John  Colter  was  sent  out  alone 
from  the  Manuel  Liza  expedition  to  promote  fur  trade  with  the  Indians. 
He  went  up  the  Shoshone  River  to  above  Cody  and  described  the  geyser 
activity  at  the  mouth  of  the  canyon  there.  He  went  north  to  Sunlight 
Creek,  east  and  south  to  the  west  slope  of  the  Bighorn  Mountains  near 
Thermopolis,  and  thence  south  to  the  Riverton-Lander  area.  From  there 
he  traveled  northwest  up  the  Wind  River,  over  Togwotee  Pass  and  into  the 
Jackson  Hole  and  Yellowstone  Park  area. 

Ashley's  fur  traders  came  down  the  Wind  River  in  1827.  Captain 
L.  E.  Bonneville's  rendezvous  of  1833  was  on  the  Popo  Agie  River,  and 
Nathaniel  Wyeth  came  through  the  area  the  same  year.  In  1860  Jim 
Bridger  led  a  War  Department  expedition  throuth  the  basin  to  Yellow- 
stone Park. 

Development  from  1870  to  1890  was  fairly  slow.  In  1894  the  Carey 
Act  was  passed  allowing  the  development  of  public  lands  by  the  con- 
struction of  irrigation  works.  Mormon  colonies  started  moving  into 
the  Bighorn  Basin.  The  Bridger  Trail,  an  alternate  to  the  Bozeman 
Trail,  traversed  the  basin  from  south  to  north,  and  stagecoach  routes 
were  developed  over  the  Bighorn  Mountains  from  Buffalo  and  Sheridan. 
The  Burlington  Railroad  was  extended  south  from  Toluca,  Montana  in 
1905.  By  1908  Thermopolis  had  railroad  service.  The  Wyoming  and 
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Northwestern  Railroad  Company  built  west  from  Casper  to  Shoshoni  in 
1906  and  from  Shoshoni  to  Lander  in  1907.  Surveyors  from  the  Chicago 
and  Northwestern  Company  surveyed  a  line  through  the  Wind  River  Canyon 
that  year,  but  work  stopped  at  that  point  until  1913.  In  1913  the 
Burlington  Railroad  purchased  and  used  the  earlier  surveys,  built 
through  the  canyon  and  the  area  had  through  train  service. 

The  population  explosion  from  1900  to  1910  more  than  doubled  the 
population.  Private  irrigation  companies  assisted  the  settlement  by 
developing  the  irrigation  of  nearly  300,000  acres  of  land.  Most  of  the 
present  cities  were  founded,  the  present  system  of  counties  formed 
and  the  location  of  most  roads  established  by  1910. 

Buffalo  Bill  Reservoir  was  completed  by  the  Bureau  of  Reclamation 
in  1909  and  irrigation  on  Federal  reclamation  projects  was  begun.  A 
portion  of  the  Riverton  Reclamation  Project  was  opened  for  settlement  in 
1926.  More  land  was  opened  in  the  1930' s,  but  further  development 
was  postponed  until  after  World  War  II,  when  additional  land  was 
settled  in  1947,  1949,  and  1950.  Trouble  developed  in  making  repay- 
ments in  some  Riverton  Project  areas,  and  some  land  was  returned  to 
public  ownership  for  a  time.  This  land  has  since  been  auctioned  to 
private  ownership  again. 

Boysen  Reservoir  was  completed  in  1951.  Yellowtail  Dam  near  Fort 
Smith,  Montana  was  completed  in  1965.  About  30  percent  of  the  irri- 
gated land  in  the  area  was  served  by  Federal  reclamation  projects  in 
1975. 

Population  Estimates 

Population  in  the  five-county  area  that  encompasses  the  area 
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increased  by  about  10,000  persons  for  each  decade  from  1940  to  1960, 
and  then  decreased  slightly  from  1960  to  1970.     During  the  five-year 
period  of  1970  to  1975,   the  area  grew  by  more  than  7,000  people.     Over 
3,000  of  that  growth  was   in  Fremont  County  as  shown  in  Table  III-l, 
The  other  four  counties  also  grew  but  the  absolute  rate  of  growth 
was  considerably  less  than  Fremont  County. 

Compared  to  the  state,  the  area  counties,   including  Fremont, 
have  grown  more  slowly.     As  a  consequence,   the  percent  of  the  State's 
people  who  reside  in  this  area  has  declined  since   1960. 

Rural   and  Urban  Population 

In   1970  almost  half  of  the  population  lived  in  urban  areas 
(Table  III-2).     The  population  in  the  area  is  more  rural,  however, 
than  the  State  of  Wyoming.     In   1970  over  60  percent  of  the  population 
in  Wyoming  was  classified  as  urban.     However,   the  trend  in  the  study 
area  is  the  same  as  for  the  State.     The  number  and  percent  of  people 
living  in  urban  areas  increased  for  the  area  between   1960  and  1970. 
The  same  trend  was  true  for  the  State.     Most  of  the  reduction  in  rural 
residents  occurred  at  the  farm  level.     Rural   nonfarm  numbers  fell   between 
1960  and  1970  also,  but  by  less  than   1,000  people,  whereas  there  was 
almost  a  4,000  drop  in  the  rural    farm  category. 

At  the  present  time,  about  5.9  percent  of  the  total   population  and 
about  11.5  percent  of  the  total   rural   people  is   Indian.     The  number  of 
Indians  increased  from  3,517  in   1960  to  4,044  in   1970.     Nearly  90  percent 
of  the  Indians  have  rural   status.     Most  of  the   Indians  live  on  the  Wind 
River  Reservation. 

The  permanent  population  of  the  Clarks  Fork  Area  is  about  500  who 
are  classified  as  rural.     The  population  of  this  area  more  than  doubles 
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Table  III-l.     Population  Estimates  for 
Wind-Bighorn-Clarks  Fork  Area  of  Wyoming 


County 

:   19601/ 

1970  1/ 

1975b/ 

Percent 

Change 

1960-70  , 

:   1970-75 

Big  Horn 

:    11,898 

10.202 

11,100 

-  6.7 

+  8.8 

Fremont 

:    26,168 

28,352 

31,728 

+  8.3 

+11.9 

Hot  Springs 

6,365 

4,952 

5,800 

-22.2 

+17.1 

Park£/ 

16,454 

17,352 

19,195 

+  5.5 

+10.6 

Washakie 

8,883 

7,569 

7,800 

-14.8 

+  3.1 

Total       : 

69,768 

68,427 

75,623 

-  1.9 

+10.5 

S  tate      : 

330,066 

332,416 

374,000d/ 

+  0.7 

+12.5 

%   of  State    : 

21.1 

20.6 

20.2 

- 

- 

1/     U.S.   Bureau  of  Census,   1970"  Census  of  Population, 
b./     Estimates  provided  by  county  planners. 
£/     Excludes  Yellov/stone  National   Park  residents. 

d/     U.S.   Bureau  of  Census,  Estimates  of  the  Population  of  Wyoming  Counties  and  Metro- 
politan Areas,  July  1,  1974  and  1975,  Series  P-26,  No.  75-50. 


Table  1 1 1-2.     Rural  and  Urban  Population 
Wind-Bighorn-Clarks  Fork  Area  of  Wyoming 
1960  and  1970a/ 


Wind- 

-Bighorn 

-Clarks  For 

k 

State  of 

Wyoming 

1        Type 

1960 

:      1970 

1960     : 

1970 

No. 

% 

:  No.   : 

% 

No. 

:  %       : 

No.   : 

% 

Urbanb/ 

30,366 

43.3 

33,206 

48.3 

187,551 

56.8 

200,877 

60.4 

Rural 

39,822 

56.7 

35,568 

51.7 

142,515 

43.2 

131,539 

39.6 

1    Farm^/ 

14,032 

20.0 

10,612 

15.4 

43,046 

13.0 

35,096 

10.6 

Nonfarm-/ 

25,790 

35.7 

24,956 

36.3 

99,469 

30.1 

96,443 

29.0 

Total  Population 

70,188 

100.0 

68,774 

100.0 

330,066 

100.0 

332,416 

100.0 

1/    Based  on  "Current  and  Projected  Population,   Income  and  Earnings",   Report  of  Ad  Hoc 
Work  Group  on  Projections,  Yellowstone  River  Basin  and  Adjacent  Coal  Areas  Level   B  Staff, 
b/     Urban  inhabitants  are  defined  as  persons  living  in  places  of  2,500  inhabitants  or  more. 
£/     Rural   farm  inhabitants  are  defined  as  persons  living  on  10  or  more  acres  with  farm 
sales  of  $50  or  more  in  the  preceding  calendar  year  or  on  places  of  less  than  10  acres 
with  farm  product  sales  of  $250  or  more  in  the  preceding  calendar  year, 
d/     Rural   nonfarm  are  persons  not  meeting  the  urban  or  rural   farm  definitions. 


III-6 


during  the  summer  months  when  residents  of  nearby  towns  in  Montana  and 
Wyoming  come  to  the  mountains   for  vacations. 

Lander  and  Riverton  are  the  largest  towns  in  the  southern  part 
of  the  planning  area.     Cody  and  Worland  are  the  largest  towns  in  the 
northern  part.     Cody  relies  on  the  oil   and  gas  industry  and  tourism  while 
Norland's  econorny  is  more  closely  tied  to  agriculture.     Riverton  and 
Lander  depend  on  a  mixture  of  agriculture,   uranium,   iron  ore  mining, 
and  oil   and  gas.     Other  towns   in  the  area,  as  shown  in  Table   III-3, 
provide  many  services  for  particularly  the  agricultural   and  oil   and  gas 
sectors. 

Educational  Attainment 

People  accumulate  knowledge  in  various  ways.     One  of  the  more 
common  measures  of  knowledge  accumulation  is  the  level   of  formal 
education  attained  by  a  group  of  people.     Table  III-4  shows  the  distri- 
bution of  educational   levels  for  the  area,  Wyoming,  and  the  United 
States.     The  levels  of  education  attained  by  the  people  in  the  area 
compare  \jery  favorable  to  those  in  the  State  of  Wyoming.     In  general, 
the  educational   attainment  in  the  state  and  the  area  is  somewhat  higher 
than  the  United  States.     For  example,  over  23  percent  of  those  25 
years  of  age  and  older  have  at  least  some  college  education  in  the  area. 
In  the  U.S.,  only  a  little  over  21  percent  of  those  25  years  of  age  and 
older  have  some  college  education. 

Age  Distribution. 

Knowledge  of  the  age  of  people  in  an  area  can  be  useful   information 
Service  and  recreational   needs  vary  among  people  by  age  groups.     Certain 
age  groups  are  also  more  likely  to  be  participants  in  the  labor  force.     The 
general    attitudes  of  an  area  can  also  be  influenced  by  age. 
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Table  III-3     Population  of  Urban  Centers  of 
1,000  or  More  People 
1960  and  1970 
Wind-Bighorn-Clarks  Fork 


Location 

1960 

1970 

Cody 

4,838 

5,161 

Greybull 

2,286 

1,953 

Lander 

4,182 

7,125 

Lovell 

2,451 

2,371 

Powell 

4,740 

4,807 

Riverton 

6,845 

7,995 

Thermopolis 

3,955 

3,063 

Worland 

5,806 

5,055 

Table  III-4     Years  of  School   Completed  by  Persons 
25  Years  of  Age  and  Older 
Wind-Bighorn-Clarks  Fork 


Wind- 
Bighorn- 
Clarks  Fo 

rk 

Wyoming 

•       United 
:       States 

Urban 

Level 

Wyoming       ; 

United 
States 

(No.) 

i%) 

(%) 

(%) 

(%) 

{%) 

Elementary 

0  to  8  years 

2,934 

8.1 

7.7 

15.5 

7.7 

14.2 

8  years 

5,003 

13.7 

12.4 

12.7 

10.7 

11.4 

High  School 

Less  than  4  years 

6,743 

18.5 

17.1 

19.4 

15.7 

19.2 

4  years 

13,190 

36.2 

35.2 

31.1 

35.7 

31.6 

College 

Less  than  4  years 

4,896 

13.4 

14.8 

10.6 

15.9 

11.5 

4  years  or  more 

3,660 

10.1 

11.8 

10.7 

14.3 

12.1 
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Table   III-5.     General   Age  Distribution  of  Inhabitants  in  the 
Wind-Bighorn-Clarks  Fork  of  Wyoming, 
Wyoming  and  the  United  States^/ 


Age  Level 

Wind-Bi 
Clarks 

ghorn- 
Fork 

Wyoming      \ 

United 

States 

1960 

: 

1970 

1960 

:   1970   : 

1960 

1970 

(  Percent  ) 

Under  18  years 

41.4 

38.3 

38.6 

36.2 

35.9 

34.3 

18  to  64  years 

51.0 

52.6 

53.6 

54.7 

55.1 

55.8 

65  years  and  older 

7.6 

9.1 

7.8 

9.1 

9.0 

9.9 

Median  age 

25.7 

27.9 

27.3 

27.1 

29.5 

28.3 

a/    U.S.   Bureau  of  Census,  Census  of  Population  for  1960  and  1970. 


The  change  in  the  age  distribution  in  the  area  from  1960  to  1970  as 
shown  in  Table  III-5  follows  the  same  trend  as  for  the  state  and  the  U.S. 
That  trend  is  that  there  are  fewer  in  the  under  18  year  category  and  more  in 
the  65  years  and  older  category.     The  area,  however,  tends  to  be  somewhat 
younger  than  the  U.S.     There  are  a  larger  percentage  in  the  area  under  18 
years  of  age  than  there  are  in  either  the  State  of  Wyoming  or  the  U.S.   al- 
together.    The  important  point  here  is  that  planning  that  is  age  specific 
could  be  erroneous  if  one  looked  at  only  U.S.   or  State  averages. 

Income  and  Income  Distribution  for  Families 
Society  has  tended  to  be  geared  to  the  idea  that  "more"  means  "better". 
Consequently,  an   individual's  income  has  been  viewed  as  one  of  the  major 
determinants  of  how  "well   off"  that  individual   is.     There  are  indications, 
however,   that  more  does  not  necessarily  mean  better  to  many  people.     Many 
elements  must  be  considered  in  determining  whether  or  not  one  group  is 
"better  off"  than  another  .     Unfortunately,  methods  for  expressing  some  of 
these  other  items,   in  a  common  denominator  does  not  exist,  e.g.,  a  preference 
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for  living  in  a  small   town  versus  a  large  city.     On  the  other  hand,  information 
concerning  income  levels  is  readily  available.     The  point  is  that  income  data 
must  be  viewed  in  its  proper  perspective,  as  only  one  element  of  many  that 
give  an  insight  into  an  area's  overall  well-being. 

The  distribution  of  families  by  income  class  and  the  average  and  median 
incomes  are  shown  in  Table  III-6.     Several   things  can  be  learned  from  this  table. 
First  of  all,  the  average  income  of  study  area  families  is  lower  than  for  the 
State  or  the  U.S.     This  is  influenced  by  the  rural   nature  of  the  area.     As  can 
be  observed  in  Table  III-6,   the  average  income  in  the  U.S.   for  the  rural    fami- 
lies is  quite  a  bit  lower  than  for  urban  families.     The  median  family  income 
is  the  income  level   that  is  in  the  middle.     In  other  words,  there  are  as 
many  families  with  incomes  above  the  median  as  below  it. 

Table  III-6  shows     that  the  income  in  the  area,   the  State  or  the  Nation 
is  not  uniformly  distributed.     Also,  one  can  observe  that  there  tend  to  be 
fewer  numbers  of  people  receiving  greater  than   the  average  income  than  there 
are  receiving  less.     The  average  is  pulled  up  by  the  few  people  who  are 
earning  the  larger  incomes.     Because  of  that  problem  with  an  average  the 
median  income  is  sometimes  more  useful.      In  1970,  the  median  income  for  fami- 
lies in  the  Wind-Bighorn  area  was  less  than  in  the  State  of  Nation. 

The  income  distribution  and  income  level    information  points  to 
at  least  two  problems.     The  first  problem  is  that  the  median  and  ave- 
rage incomes  in  the  area  are  lower  than  the  Nation.     Also,   the  fact 
that  the  incomes  are  not  uniformly  distributed  may  be  a  problem  in 
some  people's  eyes.     Consequently,  plans  could  be  formulated  that 
would  attempt  to  raise  the  income  levels  in  the  area  and  to  bring 
about  a  more  uniform  distribution  of  income.     Even  if  these  are  not 
goals  that  are  addressed  directly,   project  or  plan  impacts  on  these 
elements  should  be  displayed  if  feasible.     However,  the  level   of 
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Table  1 1 1-6       Income  and  Income  Distribution  of  Families 
in  Wind-Bighorn-Clarks   Fork,  Wyoming 
and  the  United  Statesa/ 


Family 

Wind-Bighorn- 
Clarks  Fork 

VJyoming 

United 

States 

Yearly  ., 
Incnme  ^ 

:  Total  : 

Urban 

:   Rural 
:  Nonfarm 

:  Rural 

All 

Families 

:  All  Families 

:  Farm 

(  Dollars  ) 

(  Percent 

.) 

Less  than  2,000 

5.5 

4.9 

5.9 

4.9 

8.1 

10.4 

2,000  to  3,999 

11.2 

9.6 

9.3 

a.i 

11.9 

14.8 

4,000  to  5,999 

12.3 

12.3 

10.8 

9.8 

13.0 

15.3 

6,000  to  7,999 

15.1 

15.0 

12.8 

12.1 

15.1 

14.3 

8,000  to  9,999 

17.5 

15.9 

13.9 

_13.6 

14.9 

12.6 

10,000  to  14,999 

25.8 

26.6 

26.6 

28.0 

23.8 

19.2 

15,000  to  24,999 

9.6 

12.4 

16.0 

18.0 

10.7 

9.9 

25,000  and  over 

3.0 

3.3 

4.6 

5.3 

2.6 

3.3 

Average  Income  ($) 

9,505 

10,127 

10,799 

11,674 

9,251 

8,795 

Median  Income  ($) 

8,669 

8,943 

9,590 

10,196 

8,248 

7,206 

a/     Source  is  U.S.   Bureau  of  Census:    1970,   "General   Social   and  Economic  Characteristics". 
^/     Income  is  the  sum  of  wages  or  salary  income,   nonfarm  net  self-employment  income,   farm  net  sel f- 
-HiTiployment  income.  Social   Security  or  railroad  retirement,  welfare  income,  and  all    "other"   income 
which  includes   income  fr,om  interest,  dividends,   rentals,   public  and  private  pensions,  etc. 


detail   necessary  to  determine  such  effects  is  greater  than  is  normally  found 
in  a  Level   B  effort. 


Earnings  by  Sector  and  Per  Capita  Personal    Income 
Certain  sectors  of  an  economy  are  considered  to  be  basic  while  others 
^TQ.  nonbasic.     Basic  sectors  are  those  whose  output  exceeds  local   needs  and 
therefore,   results  in  exports  to  areas  outside  the  local   economy.     The  non- 
basic  sectors  depend  on  new  income  generated  by  the  basic  sectors  for  their 
output.     Most  sectors  have  some  elements  both  basic  and  nonbasic.     For  example, 
the  retail   sector  sells  items  to  agriculture  in  the  area  which  would  be  a 
nonbasic  sale.     Sales  by  the  retail   sector  to  non-local   tourists  would  be 
a  basic-type  sale.     Formal  techniques   exist  for  estimating  whether  or  not  a  given 
sector  is   basic.      The   use  of  these  techniques   is   beyond  the  scope  of  this 
report.     However,  the  nature  of  the  local   sectors,   the  local   economy,  and  other 
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information  provides  a  reasonable  indication  of  basic  and  nonbasic  sectors. 

A  recent  study  by  the  University  of  Wyoming  in  the  area  counties  shows 

a/ 
that  there  are  several   sectors  that  are  basic  in  all   of  these  counties. 

The  basic  sectors  in  the  area  are  the  agricultural   sectors,  oil   and  gas 

extraction,  manufacturing,  uranium  mining  and  tourism.     Tourism,  however,  is 

seldom  set  out  as  a  separate  sector  because  a  lot  of  the  tourism  activity 

passes  through  the  retail   and  services  sectors  of  most  economies. 

Examination  of  Tables   III-7  and  III-8  provides  some  useful    insights 

into  the  area  economy.     For  each  of  the  five  years  shown,  farm  earnings 

are  usually  the  most  important  of  the  basic  sectors.     The  mining  sector  which 

includes  oil   and  gas  extraction,   runs  agriculture  a  close  second  in  most 

years  and  exceeds  agriculture  in   1974.     The  figures  shown  in  Table  III-7 

are  in  constant  1975  dollars  which  means  that  the  figures  have  been  increased  to 

reflect  the  general   inflation  level   of  1975.     The  increase  in  total   earnings 

from  1970  to  1974,   therefore,   is  due  to  growth  mainly  in  real   output  of  the 

economy  rather  than  just  general   inflation.     Some  of  the  year-to-year 

fluctuation  is  caused  by  price  changes.     One  must  realize  that  price  changes 

occur  for  reasons  other  than  inflation.     Consequently,   if  agricultural   prices 

go  up  due  to  demand  and  supply  changes,  those  adjustments  are  likely  to  be 

reflected  in  the  constant  dollar  figures  of  Table  III-6.      It  appears  that 

the  farm  sector  and  the  mining  sector  are  not  impacted  by  the  same  sorts  of 

changes  that  affect  the  earnings.     Consequently,  the  two  sectors  together  tend 

to  lend  an  element  of  stabilization  to  the  area  economy  as  can  be  observed  in 

the  five  years  of  data  in  the  table.     Because  of  this  stability,  total  earnings 


a/     Refer  to  Washakie  County  Economy  -  An  Input/Output  Analysis,   by 
Eugene  P.   Lewis,  Ag.   Ext.   Service,  University  of  Wyoming,  Laramie, 
B-647,  March  1977. 

b/     Earnings  are  the  sum  of  wages  and  salaries,  other  labor  income  and 
proprietor's  incomes   in  each  industry  (U.S.  Water  Resources  Council,   1972 
OBERS  Projections,  Series  E,   Population,  Vol.   1,  P-21).     These  are  es- 
timated by  place  of  work. 
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Table  III-7     Personal    Income  and  Earnings  by  Sector,   1970-1974 

Wind-Biqhorn-Clarks  Fork  1./ 


1970 

1971   : 

1972 

:   1973 

1974 

Total  Personal  Income  (1975  $1,000) 

315,200 

305,731 

341,893 

374,181 

375,691 

Per  Capita  Income  (1975  $) 

4,559 

4,361 

4,768 

5.198 

5,198 

Per  Capita  Income  Relative  (U.S.  =  1) 

.86 

.8 

.84 

.87 

.89 

Thousands 

of  1975 

Dollars 

Total  Earnings 

251,826 

236,607 

265,594 

290,764 

287.814 

Farm 

38,548 

28,622 

34,030 

47,205 

41,414 

Mining 

32,210 

27,810 

37,012 

27,971 

43,324 

Contract  Construction 

23,075 

24,634 

21,217 

21,979 

22,781 

Manufacturing 

21,709 

20,639 

22,137 

23,701 

22.960 

Trans.,  Comm.  &  Public  Utilities 

15,654 

16,290 

17,392 

17,695 

18,239 

Wholesale  &  Retail  Trade 

32,853 

32,928 

33.932 

35,992 

36,002 

Finance,  Insurance  &  Real  Estate 

6.629 

6,342 

7,411 

6,766 

6,758 

Services 

24,238 

21,597 

27,734 

17,058 

37,579 

Federal  Civilian  ^lovernment 

11,015 

11,431 

12,316 

13,240 

13,194 

State  &  Local  Government 

33,525 

35,501 

39,491 

41,517 

39,391 

Armed  Forces 

1.592 

2,259 

2,282 

2,143 

1,966 

Other  &  Unaccounted  For  b/ 

10,768 

8,534 

10,640 

35,497 

4,205 

a/    U.S.   Department  of  Commerce,  Bureau  of  Economic  Analysis,  Regional   Economics  Information  System, 
September  11,   1976. 

b_/  Due  to  disclosure  problems  earnings  for  some  sectors  for  some  counties  could  not  be  included  in 
proper  sector,  but  it  is  included  in  tfhe  total.  Consequently,  some  of  these  earnings  belong  to  one 
or  more  of  the  other  sectors  but  there  is  no  way  of  knowing  which  sector  and  how  much. 


Table  III-8     Percent  of  Total  Earnings  by  Sector,   1970-1974 
Wind-Bighorn-Clarks   Fork  V 


Sector 

Percent 

of  Total 

Earnings 

:   1970 

:   1971 

:   1972 

:   1973 

:   1974 

Farm 

•   15.3 

12.1 

12.8 

16.2 

14.4 

Mining 

:   12.8 

11.7 

13.9 

9.6 

15.1 

Contract  Construction 

9.2 

10.4 

8.0 

7,6 

7.9 

Manufacturing 

8.6 

8.7 

8.3 

8.2 

8.0 

Trans.,  Comm.  &  Public  Utilities 

6.2 

6.9 

6.5 

6.1 

6.3 

Wholesale  &  Retail  Trade 

13.0 

13.9 

12.8 

12.4 

12.5 

Finance,  Insurance  &  Real 

Estate 

2.6 

2.7 

2.8 

2.3 

2.3 

Services 

9.6 

9.2 

10.4 

5.9 

13.1 

Federal  Civilian  Government 

4.4 

4.8 

4.6 

4.6 

4.6 

State  &  Local  Government 

13.3 

15.0 

14.9 

14.3 

13.7 

Armed  Forces 

.6 

1.0 

.9 

.7 

.7 

Other  &  Unaccounted  For 

4.3 

3.6 

4.0 

12.2 

1.5 

a/    Based  on  Table  1 1 1-7. 
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does  not  fluctuate  as  wildly  in  this  area  as  it  does  in  other  study  areas 
such  as  the  North  Dakota  Tributaries. 

Per  capita  personal  income  has  grown  rather  steadily  over  the  five-year 
period  shown.  However,  it  is  still  about  90  percent  of  the  U.S.  average. 
When  the  two  basic  sectors  do  happen  to  move  in  the  same  direction,  the  effect 
is  not  only  reflected  in  total  earnings  but  also  in  the  per  capita  income 
figures.  This  latter  effect  can  be  observed  by  examining  the  data  in  Table 
III-7  for  1971. 

Employment 
Sector  Employment 

Another  way  of  viewing  the  importance  of  various  sectors  is  to 
look  at  employment.  Employment  numbers  provide  a  picture  of  the 
various  sectors  that  can  be  different  from  the  picture  provided  by 
earnings. 

Examination  of  sector  employment  over  time  gives  some  indication 
of  each  sector's  growth.  While  employment  does  not  directly  reflect 
output,  it  does  give  one  an  indication  of  output  that  is  not  masked  by 
price  changes.  One  of  the  striking  things  about  employment  in  this 
planning  area  is  that  the  total  agricultural  employment  which  includes 
farm  proprietors  and  wage  and  salary  employment  has  not  changed  a 
great  deal  over  the  five-year  period  shown.  This  trend  is  counter 
to  that  exhibited  in  other  planning  areas  of  this  study  which  have 
shown  a  continual  decline  in  agricultural  related  employment.  None 
of  the  sectors  in  this  study  show  startling  changes  in  employment. 
Construction  employment  has  tended  to  go  up  and  down  which  is  what 
one  expects  with  that  sector.  Some  of  the  apparent  trends  are 
affected  by  the  nondisclosure  policy  of  the  Bureau  of  Economic  Analy- 
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sis.  The  numbers  shown  in  Table  III-9  with  the  capital  D  beside  them 
are  numbers  that  do  not  include  all  of  the  employment  in  the  area. 
Some  numbers  for  one  or  more  counties  ..were  suppressed  due  to  this  dis- 
closure policy  mentioned  above.  The  services  sector  appears  to  have 
suffered  a  major  drop  in  employment  in  1973;  however,  that  drop  was 
probably  fictitious  since  that  is  the  only  year  in  which  disclosure 
was  a  problem  for  that  sector.  The  totals  shown  include  all  of  the 
employment  such  as  the  total  for  the  private  nonfarm  sector.  There 
were  more  employees  not  distributed  among  one  of  the  categories  in 
1973  than  there  were  in  the  other  years,  which  strengthens  the  idea 
that  the  drop  in  the  services  employment  was  probably  not  actual. 

This  area  seems  to  have  had  a  rather  steady  rate  of  growth  in 
employment  in  the  period  1970  to  1974.  Government  employment  in 
the  area  has  increased  probably  the  most  significantly  of  any 

sector.  All  of  that  growth  was  due  to  the  state  and  local  government 
sectors. 

Unemployment  Rate 

In  recent  years  the  unemployment  rate  in  the  area  has  consistently 
been  lower  than  the  U.S.,  but  higher  than  the  State  of  Wyoming  (Table 
III-IO).   In  1975,  the  unemployment  rate  increased  to  4.7  percent  of 
the  labor  force  which  was  still  substantially  below  the  8.5  percent 
national  rate.   In  1975,  the  agricultural  price  situation  had  deter- 
iorated from  what  it  had  been  in  1973  and  1974.  This  factor  probably 
contributed  to  the  higher  unemployment  rate. 

Even  though  the  unemployment  rate  did  increase  in  1975,  the  number 
employed  also  increased.  The  main  reason  for  the  increased  unemploy- 
ment rate  was  that  the  number  in  the  labor  force  grew  more  rapidly  than 
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Table  III-9     Employment  by  Type  and  Broad  Industrial   Source, 
Full   and  Part-Time  Wage  and  Salary  Employment  Plus 
Number  of  Proprietors,  a/ 

Wind-Bighorn-Clarks  Fork,  Wyoming 


Type 

1970          : 

1971 

1972 

1973 

1974 

Total   Employment 

29,302 

30,242 

30.524 

31,659 

32.190 

Number  of  Proprietors 

5.593 

5.666 

5.780 

5,747 

5.758 

Farm  Proprietors 

2.311 

2.260 

2.234 

2,209 

2.209 

Nonfarm  Proprietors 

3.282 

3.406 

3.546 

3,538 

3,549 

Wage  and  Salary  Employment 

23.709 

24,576 

24.744 

25.912 

26,432 

Farm 

1,296 

1,292 

1,297 

1.296 

1,298 

Nonfarm 

22,413 

23,284 

23.447 

24,616 

25,134 

Government 

5,734 

6,006 

6.024 

6,859 

6,520 

Total   Federal 

1,063 

1,069 

1,045 

1,097 

1,090 

Federal ,  Civilian 

1,057 

1,063 

1,041 

1,093 

1,086 

Federal ,  Military 

6 

6 

4 

4 

4 

State  and  Local 

4.671 

4,937 

4,979 

5,762 

5,430 

Private  Nonfarm 

16,679 

17,278 

17,423 

17,757^ 

18,614 

Manufacturing 

1.979 

1,869 

1,966 

1,995° 

1,9690 

Mining 

2,839 

2,790 

3,078 

3,113 

3,141° 

Construction 

1.476 

1.741 

1,507 

1,382 

1,637 

Trans.,  Comm.   &  Public  Util. 

1.317 

1.331 

1.393 

1,347 

1,426 

Trade 

479Db/ 

4,461 

4.719 

4,975^ 

4,832 

Finance.,   Ins.  &  Real   Estate 

549 

555 

516° 

623 

Services 

4.172^' 

4,460 

4,101 

2,460? 

4,657 

Other 

8lD 

77 

104 

720 

152 

a/  Compiled  by  Wyoming  Water  Planning  Program;  data  from  U.S.   Department  of  Commerce.  Bureau  of 
Ecanomic  Analysis,  Regional   Economics   Information  System. 

b/  A  "D"  indicates  that  data  for  one  or  more  counties  is  not  included  due  to  nondisclosure 
policies  of  BEA.     Total   for  private  nonfarm  is  correct. 


employment. a/     The  reasons  for  the  increased  labor  force  are  not  clear, 
but  it  could  reflect  an  increase  in  the  labor  participation  rate  of 
the  base  population. 


^/     According  to  data  from  the  Employment  Security  Commission,  State 
of  Wyoming,  total   employment  in  the  area  increased  by  over  2,000  workers 
between  1974  and   1975,   but  the  labor  force  grew  by  about  2,500. 
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Table  III-IO.  Average  Annual  Unemployment  Rates,  Counties  of 
Wind-Bighorn-Clarks  Fork  Study  Area  - 
1972  Through  1975a/ 


County 

■    1972 

1973 

• 

1974 

:   1975 

(Pel 

'-cent) 

Big  Horn 

5.1 

3.9 

3.8 

4.8 

Fremont 

4.6 

4.4 

4.4 

5.7 

Hot  Springs 

3.4 

2.4 

2.4 

2.9 

Park 

3.9 

3.3 

3.3 

4.0 

Washakie 

4.5 

4.1 

3.7 

4.2 

Study  Area 

4.4 

3.8 

3.8 

4.7 

State  of  Wyoming 

3.8 

3.3 

3.4 

4.2 

United  States 

5.6 

4.9 

5.6 

8.5 

^/  Source  is  State  data  from  Employment  Security  Commission,  State  of  Wyoming; 
U.S.  data  from  Council  of  Economic  Advisors,  Economic  Indicators,  September  1975 


Agriculture 
It  has  already  been  shown  that  agriculture  is  one  of  the  most 
important  sectors  in  the  area  economy.  Furthermore,  agriculture  is 
one  sector  that  is  likely  to  be  impacted  by  plans  related  to  water 
resource  development.  Besides  being  important  to  the  farmers  and 
ranchers  directly,  other  sectors  such  as  retail  and  services  sector, 
depend  on  agriculture  for  part  of  their  output.  Undoubtedly,  the 
economy  will  change  over  time,  but  due  to  the  resources  and  nature 
of  the  area,  it  does  not  appear  that  agriculture  will  ever  become  un- 
important. 
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Farm  Size  and  Income 

The  number  of  farms  and  ranches  in  the  area  has  declined  almost  60 
percent  since  1949  (Table  III-ll).  At  the  same  time  the  average  size  of 
the  farm  and  ranch  has  gone  up  almost  60  percent  from  a  little  over  1,500 
acres  to  2,400  acres  in  1974.  The  rate  of  change  in  farm  numbers  and  size 
appears  to  have  slowed  in  the  more  recent  years. 

It  is  instructive  to  examine  the  value  of  agricultural  products  shown 
in  Table  III-U.  Part  of  the  increase  shown  is  due  to  increased  production. 
However,  a  large  part  of  the  increase,  particularly  between  1969  and  1974 
was  due  to  prices.  It  was  shown  in  Chapter  II  that  the  production  of  some 
crops,  particularly  barley,  has  expanded  greatly  over  time.  Livestock 
numbers,  specifically  cattle  and  calves,  have  also  gone  up  over  time.  The 
prices  received  by  farmers  and  ranchers  index  for  1969  for  all  commodities 
was  close  to  100  (1967  =  100).  By  1974  this  all  commodity  index  was  exceed- 
ing 200  during  the  early  part  of  the  year  but  was  starting  to  fall  during  the 
later  months  of  1974.  The  point  is  that  even  though  production  did  go  up, 
prices  went  up  even  more  and  the  increased  prices  account  for  more  of  the 
increase  in  ag  production  than  does  the  increased  production. 

Livestock  and  livestock  products  have  tended  to  account  for  the 
majority  of  the  total  value  in  agriculture.  In  1974  the  value  of 
crops  sold  increased  to  47  percent  of  the  total  value  of  agriculture 
versus  about  53  percent  for  livestock.  Again,  the  major  reason  for 
that  change  can  be  found  by  examining  agricultural  prices.  During 
1974  the  prices  received  index  for  crops  in  Wyoming  was  either  exceeding 
300  each  month  of  the  year  or  was  not  too  far  below  that  level.  On 
the  other  hand,  the  prices  received  index  for  all  livestock  and  live- 
stock products  was  approaching  200  at  the  beginning  of  1974  but  had 
fallen  to  a  little  over  120  by  the  end  of  1974.  The  main  message 
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Table  1 11-11     Farm  Size,   Value  of  Production  and  Farm  Expenses 

Wind-Bighorn-Clarks   Fork  ^ 


Item 

:         1949 

1954 

1959 

1964 

1969 

1974 

Number  of  Farms 

:             3.737 

3.501 

2,953 

2,650 

2,275 

2,235 

Land  in  Farms   (Acres) 

:      5,688,461 

5.215,856 

5,442,345 

5,942.685 

5,324,666 

5,364.938 

Average  Farm  Size  (Acres) 

:             1,522 

1.490 

1,843 

2,242 

2,340 

2,400 

Total   Value  of  All  Aa. 

Products  Sold  (JITOOO) 

Value  of  Crops  Sold  (includes 
Nursery  and  Hay)  ($1,000) 

Percent  of  Total 

Value  of  Livestock,  Poultry  & 
Their  Products  Sold  ($1,000) 

Percent  of  Total 

Value  of  Forest  Products  Sold 
($1,000) 


Percent  of  Total 


Farm  Production  Expenses  —(1,000) 


b/. 


28,910 

9,184 
31.8 

19,722 
68.2 

5 

0.0 

NA 


31,255 

11,721 
37.5 

19,524 
62.5 

10 

0.0 

NA 


42,706 

12,521 
29.3 

30,179 
70.7 

5 

0.0 

NA 


41,847 


63,083 


118,786 


13,622 

18.349 

56,320 

32.6 

29.1 

47.4 

28,149 

44,733 

62.462 

67.3 

70.9 

52.6 

12 

2 

3 

0.0 

0.0 

0.0 

NA 

53,818 

93,236 

a/  Source  is  U.S.   Bureau  of  Census,  Census  of  Agriculture  data  for  all   farms. 
D/  Not  available  for  all   farms  until   1969. 

is  that  the  value  of  crops  reflects  a  considerable  higfier  price  change  than  does 
the  value  of  livestock  in  the  1974  year. 

While  the  value  of  the  agricultural  products  tends  to  vary  from  year  to  year 
with  the  price,  the  amount  of  money  farmers  and  ranchers  must  spend  for  expenses 
usually  only  goes  up.  As  can  be  observed  in  Table  III-  11,  farm  production  ex- 
penses went  up  drastically  between  1969  and  1974.  Even  in  periods  when  agricul- 
tural income  is  falling,  these  production  expenses  must  be  met.  Sometimes  the  farm- 
er rancher  has  to  meet  them  by  borrowing  money  from  the  bank,  but  nevertheless,  the 
expenses  do  not  stop  just  because  prices  for  agricultural  products  are  low.  As  a 
consequence,  the  sectors  that  depend  on  agriculture  for  their  livelihood  usually 
do  not  feel  the  short-term  fluctuations  in  agricultural  prices  a  great  deal. 
However,  if  agricultural  prices  remain  low  for  an  extended  period,  then  all 
sectors  related  to  agriculture  will  feel  the  economic  bite  as  the  farms  and 
ranches  have  to  curtail  purchases  in  order  to  make  ends  meet. 
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CHAPTER  IV 
PROJECTED  REQUIREMENTS 

Population 

Future  requirements  for  production  of  food,   fibre  and  minerals  that  are 
identified  in  this  chapter  are  generally  based  on  disaggregations  of  national 
demands,  so  the  geographical   distribution  of  the  national   population  does  not 
materially  affect  the  regional   needs.     Social   needs,  however,  are  related  to 
the  population  of  the  area  that  is  obliged  to  satisfy  those  needs.     It  was 
therefore  necessary  to  estimate  future  populations  for  the  target  years  for 
the  study  area.     The  national   figures  were  disaggregated  to  the  area,  but 
these  figures  were  considered  to  be  too  low  because  they  are  based  in  large 
part  on  historical   trends  that  do  not  reflect  the  recent-years  acceleration 
of  growth   rates   in  Wyoming  that  have  resulted,   largely  from  energy-related 
explorations  and  mining.     Table   IV-1  shows  the  population  projections  for 
1985  and  2000  obtained  by  disaggregation  of  national   figures,  and  what  are 
believed  to  be  more  realistic  numbers   for  the  area  based  on  data  developed 
by  county  and  State  planning  agencies.     Population-related  needs   identi- 
fied in  this  chapter  are  generally  related  to  the  alternative   (higher) 
population  projections. 

The  figures   in  Table  IV-1   do  not  reflect  the  potential  population  growth 
that  would  be  associated  with  an  acceleration  of  energy- related  activity  in 
Wyoming.     Tables   IV-2  and  IV-3  show  the  estimates  of  the  estimated  increase 
in  population  that  would  be  associated  with  two  of  the  possible   levels  of 
energy  activity  that  have  been  considered  in  this  study.     One  or  the  other  of 
these  increases,  or  some  other  appropriate  numbers,  should  be  added  to  the 
base  population  estimates  shown  in  Table   IV-1   to  get  a  more  realistic  figure 
of  probable  total  populations  associated  with  any  given   level   of  energy 
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development.     Unless  specified  otherwise,  the  "most  probable"   figures   from 
Table   IV-2  have  been  used  in  the  sections  that  follow. 


Table  lV-1     Baseline  Population,  Employment,  Personal   Income  and  Earnings 

Wind-Bighorn-C^arks  Fork,  Wyoming 


Base-a' 

OBERS 

Eii/ 

Alternative^ 
Basel ine  Population 

1985    : 

2000 

•   1985    : 

2000 

Thousands 

Population,  Midyear 

75.6 

78.4 

78.2 

82.9 

90.9 

Per  Capita  Income  (1975  S) 

5.2 

7.2 

11.0 

7.2 

n.o 

Per  Capita  Income  Relative 

(U.S.  =  1.00) 

.89 

.88 

.89 

.88 

.89 

Total  Employment 

32.2 

32.1 

33.5 

33.9 

38.9 

Total  Personal  Income  (1975  $) 

375,591 

568,086 

860.200 

596.880 

999,900 

Total  Earnings  (1975  S) 

287,814 

437,263 

654,279 

462,400 

760.500 

Aqriculture  &  Forestry 

41,414 

39,266 

45,891 

41,520 

53,340 

Mining 

43,324 

55,910 

68,999 

59,120 

80.200 

Contract  Construction 

22,781 

37,489 

55,101 

39,640 

64,050 

'Manufacturing 

22,960 

36,196 

53,809 

38,270 

62,550 

Trans.,  Conm.  S  Public  Utilities 

18,239 

30,702 

45,507 

32,460 

52,900 

Wholesale  &  Retail  Trade 

36,002 

60,273 

92.430 

63,730 

107,440 

Finance,  Insurance  ?«  Real  Estate 

6,758 

13,412 

22,622 

14,180 

26,300 

Services 

37,579 

72,877 

123,778 

77,060 

143.880 

Federal  Civilian  f^overnment 

13,194 

20,683 

30,218 

21,870 

35,130 

State  &  Local  Government 

39,391 

67,060 

111.821 

70,910 

129.980 

Armed  Forces 

1,966 

2,504 

3,394 

2,650 

3,950 

Unaccounted  for 

4,206 

891 

709 

990 

780 

a'     The  base  data  except  population  is  from  Bureau  of  Economic  Analysis  (BEA).  Dept.  of  Com- 
merce,  Regional   Economics   Information  System  for  1974,   converted  to  1975  dollars.     The  popu- 
lation  is  from  current  estimates  made  by  county  planners   in  the  study  area.     Per  capita   income 
and  earnings   figures  based  on  BEA  estimated  population  for  197^  of  72.300  for  area;   therefore, 
to  get  total    personal    income  one  must  use  72.300  times  per  capita   income. 

£/     OBERS  E  disaggregation  for  VJRSA  1008,  Wyoming  portion,  adjusted  upward  for  recent  population 
Increases  and  converted  to  1975  dollars. 

Q^     Population  estimates  provided  by  Office  of  State  Planning  Coordinator,  State  of  Wyoming,  other 
data  extended  from  OBERS  E  on  a  per  capita  basis. 
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Table  IV-2  Employment  and  Population  Impacts  of  Most  Probable 
Energy  Levels  for  Wyoming  Planning  Areasa/ 


Northeast 

Wyomingb_/ 

:  Wind-Bighorn 
:     1985 

-Clarks 

Fork 

1985     : 

2000 

2000 

Direct  Yearly 
Employment^/ 

Coal  Mines 

902 

3,376 

- 

- 

Conversion 

43 

2,017 

- 

- 

Transportation 

174 

416 

39 

137 

Construction 

1,516 

2,609 

39 

94 

Total  Direct 

2,635 

8,418 

78 

231 

Total  Employment 

4,566 

12,828 

831 

1,718 

Population  Impact 

7,175 

18.476 

1,449 

2,623 

a/  These  numbers  result  from  direct  employment  estimates  provided  by  Harza  Engineeri" 
Company  for  operation  of  mines  and  utilities.  Direct  employment  estimates  for  trans- 
portation and  construction  v/ere  made  by  Yellowstone  Level  B  staff.  Total  employment 
and  population  impacts  are  based  on  computer  simulation  runs  made  by  the  Wyoming  State 
Planning  Coordinator's  Office. 

b_/  These  impacts  include  the  employment  in  the  Decker,  Montana  area  coal  mines  as  it 
was  assumed  the  people  would  live  in  Sheridan  County,  Wyoming. 

^/  This  is  employment  that  is  in  addition  to  that  which  existed  for  these  activities 
in  1975. 
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Table  IV-3  Employment  and  Population  Impacts  of 
High  Energy  Levels  for  Wyoming  Planning  Areas  ^ 


Northeast 

Wyoming^ 

:  Wind-Bighorn 

-Cl 

arks  Fork 

1985 

2000 

:     1985 

: 

2000 

Direct  Yearly 
Employment^ 

• 

Coal  Mines 

2,210 

4.702 

- 

- 

Conversion 

43 

3,358 

- 

- 

Transportation 

189 

442 

39 

137 

Construction 

2,092 

4,066 

39 

94 

Total  Direct 

4,534 

12,558 

78 

231 

Total  Employment 

7,621 

20,514 

934 

2,112 

Population  Impact 

15,438 

30,113 

2,316 

2,969 

a/  These  numbers  result  from  direct  employment  estimates  provided  by  Harza  Engineering 
Company  for  operation  of  mines  and  utilities.  Direct  employment  estimates  for  trans- 
portation and  construction  were  made  by  Yellowstone  Level  B  staff.  Total  employment 
and  population  impacts  are  based  on  computer  simulation  runs  made  by  the  Wyoming  State 
Planning  Coordinator's  Office. 

bj     These  impacts  include  the  employment  in  the  Decker,  Montana  area  coal  mines  as  it 
was  assumed  the  people  would  live  in  Sheridan  County,  Wyoming. 

c_/  This  is  employment  that  is  in  addition  to  that  which  existed  for  these  activities 
in  1975.   . 

For  purposes  of  this  report,  it  has  been  assumed  that  energy  development 

in  the  Yellowstone  Basin  will  approximate  the  "most  probable"  levels  identified 

in  the  computer  studies.  Using  that  assumption,  populations  estimates  for 

the  planning  area  are  shown  in  Table  IV-4. 

Table  IV-4  Population  Estimates 
Wind-Bighorn-Clarks  Fork 


Number  of  Pe 

rsons 

1975 

1985 

2000 

Basin  Population: 

75,623 

84,350 

93,500 

Urban 

Rural  Non-farm 

Rural  Farm 

36,300 
27,223 
12,100 

41,330 
31,210 
11,810 

48,620 
32,725 
12,155 
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Agriculture 

The  Agricultural  Economy 

Agriculture  is  an  expanding  industry  in  the  area.  The  agricultural  enter- 
prises with  the  greatest  potential  for  future  expansion  are  livestock  produc- 
tion, mainly  beef,  and  the  feed  grains  and  forage  crops  needed  to  support  the 
livestock  industry.  Projected  national  needs  indicated  no  additional  mutton  or 
pork  requirements  by  either  1985  or  2000.  Beef  and  veal  needs  are  projected 
to  increase  on  a  continuing  basis  during  the  entire  study  period. 

Historical  trends  and  Wyoming's  share  of  national  production  are  the  basis 
for  projecting  changes  in  land  use  and  crop  distribution  needed  to  meet  national 
objectives.  Irrigated  acreage  in  the  area  is  projected  to  increase  from  approxi- 
mately  555,000  to  600,000  acres  by  2000.  About  172,000  of  the  currently  irri- 
gated land  is  pasture.  About  328,000  acres  of  irrigated  cropland  is  harvested 

46/ 
in  an  average  year,   as  shown  in  Table  11-11.  Non-irrigated  cropland  harvested 

is  shown  in  Table  II-9.  The  number  of  potentially  irrigable  acres  in  the  area 

a/ 
is  about  875,000. 

Potential  surface  water  projects  have  been  identified  by  many  individuals 

and  aqencies  including  the  Wyoming  Department  of  Agriculture  and  other  state  agencies; 

The  Bureau  of  Reclamation,  Bureau  of  Indian  Affairs,  the  Soil  Conservation  Service, 

and  other  Federal  agencies;  and  by  many  private  organizations  and  individuals. 

The  USDA  has  conducted  a  river  basin  survey  to  assist  in  identifying  potential 

conservation  measures  and  projects.  Data  from  these  studies  and  agency  issue 

papers  were  used  to  identify  potentials  for  providing  supplemental  water  supplies 

and  for  formulation  of  alternatives  for  meeting  future  water  needs,  as  discussed 

in  Chapters  V  and  VI. 


a/  See  Chapter  II. 
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Increased  Agricultural  Production  Potentials 

The  Wind-Bighorn-Clarks   Fork  planning  area  is   unique  in  that  it  has  one 
of  the  most  desirable  growing  seasons  in  Wyoming  and  it  also  has   large  amounts 
of  water  and  land  that  potentially  could  be  developed  for  irrigated  agriculture. 

The     Ad  Hoc  Agriculture  Committee  estimated  that  increased  yields  alone 
would  provide  some  of  the  increased  food  and  fibre  production  needed  in  the 
future,  including  the  feed  requirements  for  livestock.     Tables   IV-5  and  IV-6 
show  projected  livestock  and  crop  production  requirements  for  1985  and  2000 
if  the  area  is  to  meet  its  allocated  share  of  national  needs.     Table  IV-7  and 
IV-8  show  the  acres  of  irrigated  and  non-irrigated  crops  required  to  meet 
those  needs. 

Projected  yield  increases  reflected  in  these  tables     assume  improved  water 
management,  additional   land  leveling,  drainage,  improved  water  supply  resulting  from 
Improved  efficiency,  development  of  small   storage  facilities,  and  improved  cultural  and 
management  practices. 

The  national   demand  estimates  for  crops  and  livestock  were  made  independently, 
and  the  results  of  the  projections  disaggregated  to  states  and  study  areas, 
largely  on  the  basis  of  recent  historical  production  trends  and  achievements. 
As  a  result,   there  is  not  always  a  direct  correlation  of  the  livestock  and  re- 
lated crop  and  roughage  requirements  for  these  livestock  in  each  study  area. 
As  a  check,  the  OBERS  E  and  E'   projections  for  livestock  production  were  con- 
verted to  the  related  feed  unit  requirements,  to  determine  whether  the  projected 
production  for  each  area,  and  for  the  Yellowstone  study  area  as  a  whole,  was 
adequate  to  meet  the  feed  requirements   for  the  projected  livestock  production 
in  the  corresponding  areas.     The  results  of  these  analyses,  shown  in  Table   IV-9 

for  the  E'    levels   used  in  this  report,   indicate  that  the  area  will  be  able  to 

46/ 
meet  its  own  needs,  but  that  the  Yellowstone  study  area  as  a  whole  will  not. 


IV-6 


Table  IV-b     Projected  Livestock  Production  Needs   for  1985  and  2000 

IJind-Bighorn-Clarks   Fork 


Livestock 

Unit 

Basea/ 

Series 

E         : 

Series 

E' 

1985     : 

2000     : 

1985     : 

2000 

Beef  and 

Veal 

Lbs. 

107,858,000 

114,563,225 

126.041,000 

109,866,257 

119,862,783 

Pork 

Lbs. 

4,999,000 

2,320,908 

1,212,578 

2,213,198 

1.215,739 

Lamb  and 

Mutton 

Lbs. 

11,514,000 

11,750,906 

11,660,654 

4,675,533 

4,090,646 

Chickens 

Lbs. 

202,776^/ 

109,320 

43,225 

120,540 

47,362 

Eggs 

Doz. 

760,454 

293,799 

638,904 

296,980 

Milk 

Lbs. 

81,897 

63,765 

45,120 

69,866 

47,069 

a/  1974  data. 

b/  Estimated  from  1969  SRS  data  and  1969  Agricultural   Census  data. 


Table  I\/-6     Projected  Crop  Production  Needs   for  1985  and  2000 

Wind-Bighorn-Clarks  Fork 


Crop 

Unit 

Basel/ 

Series  E 

Series  E' 

1985    : 

2000 

1985    : 

2000 

Wheat 

Bu. 

56,300 

47,200 

42.020 

46.440 

41,008 

Rye 

Bu. 

1,216b/ 

1.589 

1,207 

2,243 

2.025 

Corn  for  Grain 

Bu. 

371,633 

813,910 

1,094,511 

882,827 

1,415,103 

Silaqe 

Tons 

249,033 

294,949 

351,665 

319,439 

403,295 

Oats 

Bu. 

800,300 

1,281,392 

1.235.075 

1.413,537 

1,706,182 

Barley 

Bu. 

4,325,767 

3,465,964 

3.375.947 

3,648,873 

4.005,769 

Vegetables 

Cwt. 

148.190 

191.239 

155,073 

209.587 

Hay 

Tons 

443,333 

403,834 

550,192 

535.506 

648,760 

Suqar  Beets 

Tons 

696,370 

747,490 

1.021.433 

1.080.551 

1.420.733 

Irish  Potatoes 

Cwt. 

29,927^/ 

41,596 

34,107 

44.671 

37,623 

Dry  Beans 

Cwt. 

190,600 

239,705 

137,574 

196,307 

116,414 

a/  1972-1974  average  unless  noted  otherwise, 
b/  1969  Agricultural   Census. 
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Table  IV-7     Projected  Needs   for  Harvested  Irrigated  Crops   for  1985  and  i^UOU 


Wind-Bighorn-Clarks  Fork 


Crop 

Unit 

Basel/ 

Series  E 

Series  E' 

1985   : 

2000 

1985   : 

2000 

Wheat 

Ac. 

1,383 

1,180 

955 

1,161 

932 

Corn  for  Grain 

Ac. 

•   5,167 

9,013 

9,936 

8,729 

11,471 

Silage 

Ac. 

16,967 

16,757 

17,376 

16,485 

16,918 

Oats 

Ac. 

12,833 

17,839 

17,914 

17,549 

17,486 

Barley 

Ac. 

67,667 

47,910 

40,563 

48,654 

44,517 

Hay 

Ac. 

175,367 

160,676 

162,057 

174,570 

177,674 

Sugar  Beets 

Ac. 

37,567 

40,133 

50,835 

58,008 

70,674 

Irish  Potatoes 

Ac. 

176b/ 

270 

213 

290 

235 

Dry  Beans 

Ac. 

10,816 

12,778 

6,706 

10,466 

5,675 

Total 

Ac. 

327,943 

306,556 

306,555 

335,912 

345,582 

a/      1972-1974  average  unless  noted  otherwise. 
b/      1969  Agricultural   Census. 

Table  IV-S     Projected  Needs  for  Harvested  Nonirrigated  Crops   for  1985  and  2000 


Wind-Bighorn-Clarks  Fork 


Crop 

Unit 

Basel/   ; 

Series 

E 

:   Series 

E' 

1985   : 

2000 

.   1985  : 

2000 

Rye 

Ac. 

60  b/ 

65 

44 

92 

74 

Hay 

Ac. 

1,133 

0 

0 

193 

630 

Total 

Ac.   " 

1,193 

65 

44 

285 

704 

a^/     1972-1974  average  unless   noted  otherwise, 
b/     1969  Agricultural    Census. 
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Table  IV-y  Livestock  Feed  Units  Produced  and  Consumed 
OBERS  Projections,  1985  Series  E' 
Yellowstone  Study  Area 


Area 

Feed  Units 

Produced: 

Feed  Units 
Roughage  : 

Required: 
Grains  : 

Excess  or 
Roughage  : 

Deficit  Fe 
Grains  : 

ed  Units 

Roughage  : 

Grains   : 

Total 

Thousands 

Montana 

1985 

Upper  Yellowstone 
Lower  Yellowstone 
Tongue  and  Powder 
CI  arks  Fork  and  Bighorn 

1,201,812 

2,012,693 

870,064 

936,934 

241,066 

393,224 

79,374 

140,115 

1,794,880 
2,528,444 
1,046,059 
1,077,231 

198,781 

257,072 

98,662 

115,507 

-593,068 
-515,751 
-175,995 
-140,297 

42,285 
136,152 
-19,288 

24,608 

-550,783 
-379,599 
-195,283 
-115,689 

Total 

5,021,503 

853,779 

6,446,614 

670,022 

-1,425,111 

183,757 

-1.241,354 

Wyoming 

_- 

Wind-Bighorn-Clarks  Fork 
Northeast  Wyoning 

1,708,819 
2,647,353 

247.332 
234,539 

1,421,036 
2,244,120 

138,462 
216,666 

287,783 
403,233 

108,870 
17,873 

396,653 
421,106 

Total 

4,356,172 

481,871 

3,665,156 

355,128 

691,016 

126,743 

817,759 

North  Dakota 

North  Dakota  Tributaries 

5,786,104 

1,688,012 

5,404,999 

631,309 

381,105 

1,056.703 

1.437,808 

Tnrand  Total 

15,163,779 

3,023,662 

15,516,769 

1,656.459 

-352,990 

1.367,203 

1.014,213 

Montana 

2000 

Upper  Yellowstone 
Lower  Yellowstone 
Tongue  and  Powder 
CI  arks  Fork  and  Bighorn 

1,289,501 

2,270,841 

985,558 

1,120,499 

291,970 

520,952 

84,371 

164,809 

2,244,867 
3,180,126 
1,287,620 
1,325,961 

238,883 

318,555 
120,135 
140,174 

-955,366 
-909,285 
-302,062 
-205,462 

53,087 
202,397 
-35,764 

24,635 

-902.279 
-706,888 
-337,826 
-180,827 

Total 

5,666,399 

1,062,102 

8,038,574 

817,747 

-2,372,175 

244,355 

-2,127,820 

Wyoming 

Wind-Bighorn-Clarks  Fork 
Northeast  Wyoming 

2,000,302 
3,079,352 

300,973 
243,511 

1,539,719 
2,397,819 

144,758 

225,451 

460,583 

681,533 

156,215 

18,060 

616,798 
699,593 

Total 

5,079,654 

544,484 

3,937,538 

370,209 

1,142,116 

174.275 

1.316,391 

North  Dakota 

North  Dakota  Tributaries 

6,580,822 

2,367,064 

7,539,045 

792,388 

-958,223 

1,574.676 

616,453 

Grand  Total 

:17,326,876 

3,973,650 

19,515,157 

1,980,344 

-2,188,282 

1.993.306 

-194,976 
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Because  of  Northwest  Wyoming's   recognized  potential  and  because  the  State 
desires  to  maintain  an  active,   viable  and  growing  acriculture  sector  in  the 
Study  Area,  the  Study  Team  considers   it  desirable  and  necessary  to  bring  add- 
itional  acreage  under  irrigation  as  well  as  enhance  the  existing  production 
areas,  even  though  the  results  might  exceed  the  areas  allocated  needs.     En- 
hancement could  be  attained  by  providing  supplemental   late  season  Irrigation 
water  supplies,   increasing  irrigation  efficiencies,  and  implementing  drainage 
programs.     To  the  extent  that  the  total   area  program  provides  excess  production, 
that  excess  can  be  used  to  offset  deficiencies  in  other  areas  of  the  Yellow- 
stone Study  Area,  particularly  those  anticipated  for  the  adjacent  lower  Clarks 
Fork  and  Bighorn  areas  and  the  relatively  nearby  Upper  and  Lower  Yellowstone 
areas  in  Montana. 

Data  in  Chapter  II   indicate  that  large  tracts  of  land  with  soil   suited  for 
irrigation  are  available.     The  major  portions  of  these  lands  have  soils  of 
sufficient  depth  on  level  to  gentle  slopes  to  permit  their  use  for  irrigated 
agriculture.     A  large  portion  of  these  lands  is  owned  by  the  Federal   Govern- 
ment or  the  State  of  Wyoming.     Most  of  these  areas  are  or  can  be  made  available 
for  irrigation  development  with  a  minimum  of  administrative  problems.     Economics 
and  financing  are  the  major  problems  that  may  delay,  but  should  not  permanently 
restrict,  further  irrigation  development. 

Timber 

In  1970  the  Forest  Service  and  other  agencies  cooperated  with  the  Office  of 
Business  Economics   (OBE)   and  the  Economic  Research  Service   (ERS)  to  produce  a 
national   assessment  of  water  and  related  land  resource  demands.     The  national 
demand  projections  were  allocated  to  major  water  regions  and  to  subbasins.     The 
disaggregation  of  these  projections  for  the  planning  area  was  based  on  the 
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average  capability  of  the  State  to  produce  timber  products.  This  disaggrega- 
tion methodology  differs  from  the  original  disaggregation  procedures  used  in 
1970,  which  based  the  projections  solely  on  historical  production  levels. 

Table  IV-10  shows  the  projected  demand  for  wood  products  from  the  plan- 
ning area  to  the  years  1985  and  2000,  and  the  anticipated  harvest  and  poten- 
tial yields  to  the  year  1985.  As  can  be  seen  in  the  table,  anticipated  har- 
vests are  significantly  below  projected  demand  levels,  while  projected  po- 
tential yield  indicates  that  harvests  could  be  increased  under  sustained  yield 
management  to  more  closely  accommodate  demand.  Projected  harvests  and  poten- 
tial yields  to  the  year  2000  are  not  available,  but  long  range  potential  yield 
under  optimal  forest  management  is  shown  in  column  IV  of  Table  IV-10.  This 
column  indicates  that  the  forests  of  the  planning  area  are  capable  of  producing 
substantially  greater  quantities  of  forest  products  from  the  existing  commer- 
cial forest  land  base  if  intensive  forest  land  management  is  initiated.  Dis- 
pite  this  large  potential  for  increased  wood  products,  opportunities  for  creat- 
ing new  wood  processing  industries,  such  as  pulp  and  paper  or  fiber-board  manu- 
facturing plants,  are  considered  marginal.  During  the  planning  period  no  new 
industrial  development  is  anticipated,  and  no  significant  wood  processing  water 
demand  is  forecasted.  Any  wood  products  industrial  expansion  will  be  limited 
to  existing  processing  methods,  such  as  saw-milling,  and  only  small  amounts 
of  industrial  water  will  be  required.   Industrial  supplies  of  water  for  wood 
processing  will  continue  to  be  met  by  existing  facilities  or  by  water  supply 
systems  developed  for  other  purposes. 

Saline  Seeps 
The  Soil  Conservation  Service,  in  the  Wind-Bighorn-Clarks  Fork  River  Basin 
Type  IV  Survey,  identified  97,800  acres  of  wet  and  saline  soils.  Water  table 
control  can  be  improved  in  these  areas  by  improving  agricultural  water  management 
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Table  IV-IO     Projected  Timber  Resource  Demands  .and  Supplies 


II  III  IV 

Anticipated     Potential     Long  Run 
Harvest  Yield         Potential 


Projects 

;d  Demand 

1985 

2000 

National   Forest 

N/A 

N/A 

All  Other 

N/A 

N/A 

1985, 


1985 


Yielda/ 


3.5mmft- 


e.Smmft-^       30.7mnift-^ 


2.7mmft^  6.1mmft^         8.9mmft^ 


b/ 


Total 


14.06mmft^       17.68mmft^     6.2mmft^         12.6mmft^       39.6mmft3 


oj     Long  run  is   that  point  in  time  when  all   commercial   forest  stands  come  under 
intensive  management  and  current  timber  stands  are  replaced  by  vigorous 
managed  stands.     This  point  in  time  is  well   beyond  the  year  2000  planning 
target  of  this   study. 

b/    mmft-^  =  Million  Cubic  Feet.     One  cubic  foot  is   approximately  equivalent  to 

~      five  board  feet  of  lumber. 


and  improving  the  irrigation  and  drainage  systems.     Table  IV-11   lists  the  areas 
considered  to  be  wetlands   in  various  portions  of  the  area  and  shows  their  po- 
tential   for  improved  water  level   control. 

Municipal,  Domestic  and  Industrial  Water  Uses 

Municipal   and  Domestic 

About  48  percent  of  the  people   in  Northwest  Wyoming  live  in  municipalit- 
ies,  about  16  percent   live  on   farms,   and  about  36  percent  are   classified  as 
rural   non-farm.     By   1985  these  percentages  will   probably  change  slightly  to 
about  49-14-37,   and  by   the  year  2000  to  52-13-35.     These  changes   are  based  on 
the  assumptions  that  rural-farm  populations  will   remain  relatively  constant, 
and  that  population   additions  will    tend  to  be  rural   non-farm  in  the  short 
range,  but  that  many  rural  non-farm  settlements  will  be  annexed  into  munici- 
palities by  the  year  2000. 
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Table   IV-11     Potential   for  Wetland  Improvement  Through  Water  Level   Control 

Wind-Bignorn-Clarks   Fork 


Location 

Total 
area 

Area  Which  Can  : 

be  Inproved    : 

: Through  Drainage 

:and  Agriculture: 

: Water  Management 

Area  Requiring 

Improved 
Drainage  Systems 
for  Land 
Improvement 

Area 
Which 
Cannot 

be 
Improved 

(Acres 

>) 

Little  Wind-Popo  Agie  River 

4,500 

3,820 

1,580 

680 

Riverton  irrigated  area 

37,000 

31,450 

12,950 

5,550 

Other  Wind  River  areas 

2,500 

2,120 

880 

380 

Bighorn  River 

6,000 

5,400 

2,100 

600 

Greybull  River  &  Emblem 
Bench 

31,600 

25,280 

9,480 

6,320 

Upper  Shoshone  River 

4,200 

3,650 

1,340 

550 

Sage  Creek  and  Lower 
Shoshone 

11,500 

10,000 

3,680 

1,500 

Clarks  Fork  and  Little 
Bighorn 

500 
97,800 

440 
82,160 

160 

60 

Total 

32,170 

15,640 

Source:  Wind-Bighorn-Clarks 

,  Fork  Ri 

ver  Basin  Type  IV  S 

)urvey. 

Nearly  98  percent  of  the  people  residing  in  towns   in   the  area  have 
municipal  water  systems;   the  other  2  percent  use  private  systems.     About 
61   percent  of  the  people   in  towns  use  surface  water,  and  39  percent  use 
groundwater. 

Per  capita  water  use  is  relatively  high,   no  doubt  because  there  has 
never  been  a  domestic  shortage  in  the  area,  except  where   local   systems  were 
inadequate  to  make  full   use  of  available  supplies.     Per-capita  use  averages 
about  185  gallons  per  day,   ranging  from  100  gallons   in  rural   areas   to  200 
in  some  cities.     The  average  is  expected  to  decrease  to  about  150  gallons 
per  capita  by  1985  and  to  about  140  by  2000,  with  the  change  occuring  almost 
entirely  within  the  municipal   areas.     Table  I\/-12  shows  current  and 
anticipated  M  &  I  water  uses. 
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Table  IV-IZ     Municipal   and  Rural   Domestic  Water  Needs 

1975  -  2000 

Wind-Bighorn-Clarks  Fork 


1970 


1985 


2000 


Basin  Population 

Municipal  and  Domestic 
Diversion,  A-F/Year 
Consumption,  A-F/Year 


75,663       84,350       93,500 


15,700       14,200       14,700 
7,900         8,800       10,200 


Stock  Water 


Livestock  water  uses   in  the  area  are  relatively  high,  but  they  do  not 
involve  large  amounts  of  water,  as  shown  in  Table  IV-13. 

Table  IV-IS     Livestock  Water  Uses 
Wind-Bighorn-Clarks   Fork 


Use 


(acre-feet) 


1975 


1985 


2000 


Stock  Water  Consumption 
Stockwater  Pond  Evaporation 

Total   Demand 
Supplied  by  Groundwater 

Supplied  from  Surface  Source 


6,000 
4,900 


6,300 
6,000 


6,700 
9,100 


10,900   12,300   15,800 
4,500    5,000    7,400 

6,400  7,300         8,400 


Manufacturing 

The  Domestic  and  International  Business  Administration  of  the  Department 
of  Commerce  maintains   lists  of  manufacturing  water  use  in  the  United  States. 
Statistics  pertinent  to  the  Wind-Bighorn-Clarks  Fork  area  are  shown  in  Table 

IV-14. 
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Table  IV-14     Manufacturing  Water  Use 
Wind-Bighorn-Clarks   Fork 


6/ 


ITEM 


Gross  Water  Use 

Amount  of  Water  Reused 

Intake,  Total 

Intake,  Public  Systems 
Intake,  Self  Supplied 

Consumption 

Discharge,  Total 

Discharge,  Public  Sewers 
Discharge,  Surface  Waters 
Discharge,  Other 


Acre-feet 

1975 

1985 

2000 

1,350 

1,537 

2,032 

704 

1,221 

1,811 

646 

316 

221 

24 

- 

- 

622 

316 

221 

85 

111 

165 

561 

205 

56 

9 

NA 

NA 

552 

NA 

NA 

Industrial  Water  Marketing 

On  February  24,   1975,  the  Secretaries  of  Interior  and  Army  executed  a 
Memorandum  of  Understanding  covering  marketing  of  water  from  the  Missouri 
main-stem  reservoirs   for  industrial  purposes.     Preliminary  meetings  with 
representatives  of  the  four  Upper  Missouri   Basin  States   (Montana,  North 
Dakota,  South  Dakota  and  Wyoming)  have  been  held  to  establish  a  basis  for 
discussion.     Governors  of  the  four  states  met  with  Assistant  Secretary 
Horton  and  representatives  on  July  9,   1975,  to  identify  the  Governor's  views 
on  a  joint  Federal-State  marketing  program,  and  to  obtain   input  from  the  States 
concerning  industrial  water  marketing.     Hearings  on  the  Memorandum  of  Under- 
standing were  held  by  the  Senate  Interior  Committee  in  Washington,   DC  on 
July   18,   1975;  in  Billings,  Montana,  on  August  26,  1975;  and  in  Rapid  City, 
South   Dakota,   on  August  28,   1975. 

There  is  still   some  controversy  over  the   legality  of  the  memorandum. 
Several  energy  companies  have  requested  water  from  main-stem  reservoirs,  and 
one,  ANG  Coal   Gasification  Company,  has  a  conditional  water  permit  from  the 
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North  Dakota  Water  Commission  for  17,000  acre-feet  annually.     A  draft  contract 
is  being  prepared  for  discussion  with  this  company. 

The  Bureaii  of  Reclamation  was   (jiven  authority  to  market  a   total   of  697, 
000  acre-feet  of  water  from  Yellowtail   Reservoir  for  industrial   use,  although 
the  legality  of  that  authority  has  also  been  challenged.       A     contract  form 
for  such  marketing,  approved  on  October  24,   1967,   includes  a  10-year  option 
provision.     The  contractor  pays  50  cents  an  acre-foot  annually  for  water  under 
option.     When  beneficial   use  is  made,  acre-foot  rates  will   go  to  $9  for  water 
taken  below  the  power  facilities  at  Yellowtail,  and  $11  when  water  is  taken 
direct  from  the  reservoir. 

Only  640,000  acre-feet  of  the  Yellowtail   M&I  water  is  available  for  immedi 
ate  sale,   the  other  57,000  having  been  reserved  for  future  municipal   or 
other  needs.     The  640,000  acre-feet  itmediately  available  includes  412,000 
acre-feet  for  Wyoming  uses.     A  summary  of  the  recorded  options  is  contained 
in  Table   IV-15. 

The  Bureau  was  granted  authority,   on  June  6,    1969,   to  market  135,000 
acre-feet  of  water  from  Boysen  Reservoir  for  municipal   and   industrial    use. 
A  contract  was  executed  with  Sun  Oil   Company  on  August  15,    1969,   for  35,000 

acre-feet  per  year.     Another  contract  for  50,000  acre-feet  has  been  signed  by 
Mobil   Oil   Corporation,  but  has  not  been  signed  by  the  U.   S.   pending  resolution 
of  the  Indian  Water  rights  problem.     The  Boysen  contracts  contain  the  50  cents 
per  acre-foot  per  year  option  provision,  and  calls   for  a  payment  of  $11   per 
acre-foot  for  water  put  to  beneficial   use. 

None  of  the  optioned  water  from  either  reservoir  had  been  put  to  use  by 
mid-1977.      It  now  appears  that  the  contracts  may  be  abandoned  at  the  expiration 
of  the   10-year  option  period. 
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Tdble  IV-15   Industrial  Water  Contracts,  Yellowtail  Unit 
Missouri  River  Basin  Project 
(October  1974) 


Co 

lit  ra'  i;or 

Contract 

Total 

Wyoming 

Montana 

„ 

_    .._  .^ 



date 

(acre- 

-feet)       ,/ 
50,000^/ 

i. 

Kerr-McGee  CcjriJ. 

11/0/67 

50,000 

1^  . 

Sh^-]  1  Oil  r<,,. 

U/2J/67 

2 B,  Of  10 

-- 

28,000i/ 

]. 

Pxxon  Corx).b/ 

12/14/b7 

50,000 

-- 

5o,oooi/ 

4. 

PoaLody  Coal  Co. 

5/24/68 

40,000 

— 

40,000 

s. 

T'3XdCO,  luc.C/ 

6/15/69 

50,000 

50,000 

— 

6. 

John  S.  Woldd/ 

6/20/69 

50,000 

50,000 

-- 

7. 

Gulf  Oil  Corp.e^/ 

1/20/70 

25,000 

2  5,,  000 

50,00(4^ 

8. 

Gulf  Oil  ?orp.e/ 

3/2/70 

50,000 



9. 

Peabody  Coal  Co. 

5/22/70 

40,000 

— 

40,000L/ 

10. 

Colo. -Interstate 

Gas  Co. 

9/4/70 

30,000 

30,000 

-- 

11. 

Ayrshire  Coal  Co. 

1/20/71 

30,000 

30,000 

-- 

12. 

I'anhandlG  Eastern 

Pipeline  Co. 

1/11/71 

30,000 

30,000 

20,000^' 

13. 

Shell  Oil  Co. 

2/10/71 

20,000 

— 

14. 

Norsworthy  f.  Reger, 

Inc. 

4/21/71 

50,000 

50,000 

-- 

IS. 

Phillips  Petroleum 

Company  9./ 
btotal  -  Yellov/tail 

Unit 

5/7/71 

50,000 
593,000 

50,000 
365,000 

Su 

228,000 

16. 

Westmoreland  Resources- 

3/1/71 

(30,000) 

(30,000) 

(Agricultural    water  transferred) 


Remaining  Available    for  Sale  47,000 


Total  Authorized    for  Sale  640,000 


47,000 


412,000 


228,000 


dj   Kerr-McGee  ,  Exxon,  and  Shell  contracts  do  not  specify  state  for  intended 

use.   Based  upon  coal  resource  explorations,  it  is  expected  that  water  will 

be  used  as  r,'  own. 
lb/  Criginal  contract  with  Humble  Oil  Company,  which  merged  into  Exxon  Corporation 

on  January  ],  ]07:, . 
c/  Contract  with  Reynold.s  Mining  Corporation  assigned  to  Texaco,  Inc.,  on 

August  0,  l'J7-i. 
d/  Original  contractor,  International  Geomarine  Corporation,  transferred  to 

itr>  subsidiary.  Coal  Conversioii  Corjsoration,  7/13/70;  then  transferred  to 

John  S.  Wold,  i^asper,  VJyomin<!,  H/25/71. 
e/  G\ilf  Vineral.  Hc.'.ources  Company  merged  with  Gulf  Oil  Corporation  on 

Pecember  31,  l')71. 
f/  Part  of  th(  lb), 000  acre- feet  reserved  for  u.^e  on  Indian  lands  in  Montana. 
5/  Contract  wltli  Cardinal  Petroleum  Co.,  assigned  to  Phillips  Petroleum  Co., 

on  May  7,  l':)74. 
n/  Contract  with  Norsworthy  s  Keger,  Inc.  assigned  to  Westmoreland  Resources 

7/22/71. 
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Total  Municipal,  Domestic,  Stockwater  and  Industrial  Water  Needs. 

Table  IV-16  summarizes  the  needs   for  personal,  livestock,  and  industrial 

uses  in  the  area. 

Table  IV-16     Municipal,   Rural   Domestic,  Stockwater  and  Industrial 
Water  Uses  of  Surface  Water 
Wind-Biqhorn-Clarks   Fork 


Use 

Consumptive 
1975 

Demand  on 
1985 

Surfa 

ce  Supplies 
2000 

Municipal  and  Domestic 
Stockwater 
Manufacturing         / 
Other  Industrial- 
Total  Surface  Water 
See  Chapter  V. 

Deple 

?tion 

7,900 

6,400 

10 

1,000 

15,310 

8,800 
7,300 

1,000 
17,100 

10,200 
8,400 

9,800 
28,400 

a/ 

Flood  Control 

Damaging  floods  have  occurred  on  many  of  the  streams  of  the  area.     Some 
flood  damage  usually  occurs  annually  from  high  spring  runoff  and  occasionally 
from  summer  rainstorms  or  ice  jams.     The  flood  damage  is  generally  restricted 
to  agricultural   developments  and  machinery,   roads,   railroad  crossings,  wild- 
life habitat,  and  farm  buildings  and  urban  developments  built  on  the  floodplain. 
In  irrigated  areas  diversion  structures,   canals,  and  laterals   frequently  ex- 
perience flood  damage,  caused  usually  by  snowmelt  runoff  coupled  with   local 
rainstorms.     Anchor,  Buffalo  Bill,  Boysen,  and  other  dams  and  reservoirs  have 
helped  control   floods. 

In  1923  a  heavy  rainstorm  covered  most  of  the  planning  area  causing  serious 
flooding.     Recently  and  in  the  years   1962,   1963,   1965,  and  1967,  serious  floods 
have  occurred  on  several  streams.     Most  of  the  principal   tributaries  of  the 
Wind-Bighorn  River  have  had  a  serious  flood  at  one  time  or  another. 

Above  Boysen  Reservoir,  Crow  Creek,  Beaver  Creek,  Badwater  Creek,  and  the 
Popo  Agie  River  have  flood  problems.     In  mid-June  of  1965  heavy  snowmelt  run- 
off coupled  with  a  series  of  three  cloudbursts  caused  serious  damage  to 


IV-18 


irrigation  diversion  structures,   canals,   fences,   farmsteads,   roads  and  crops 
on  Crow  Creek,  a  tributary  of  the  Wind  River.     Beaver  Creek,  a  tributary  of 
the  Popo  Agie  River,  has   received  flood  damage  to  crops,  canals,   fences,  and 
irrigation  structures.     The  largest  recent  flood  occurred  in  June  1969. 
Summer  thunderstorms  have  caused  flood  damage  along  Badwater  Creek  below 
Sioux  Creek  nearly  every  year,  primarily  to  agricultural   property.     The 
largest  flood  since  the  1923  area-wide  event  occurred  in   1968.     The  Popo  Agie 
River  system  has  had  serious   flood  damage  to  agricultural  properties  and  to 
urban  developments   in  the  towns  of  Hudson  and  Lander.     Flooding  is  a  problem 
along  the     Little  Popo  Agie  River  from  Twin  Creek  to  the  Popo  Agie  River. 
It  has  been  especially  serious   in  Lyons  Valley  where  floods  have  damaged 
crops,   farm  buildings,  irrigation  structures,   livestock  and  pheasant  habitat. 
Below  the  confluence  of  the  Little  Popo  Agie  and  Popo  Agie  Rivers  floods 
have  damaged  homes,   roads,  and  commercial   property  in  the  town  of  Hudson. 
Several   floods  have  occurred  on  the  Middle   Fork  of  the  Popo  Agie  River, 
which  flows  through  the  town  of  Lander.     The  most  damaging  and  recent  flood 
was  a  1-percent-chance  flood  in  1963;   it  caused  considerable  damage  to 
businesses,  residences,  streets,  and  water  supply  and  sewage  systems. 
Since  1963  the  town  of  Lander  has  initiated  a  street  and  channel   improvement 
program  and  constructed  several   dikes  to  prevent  flooding. 

The  LeClair-Ri verton  and  Riverton  Valley  Irrigation  Districts  have  annual 
flood  damages  from  sedimentation  and  floodwaters   to  cropland,  canals,  and 
irrigation  systems.     Average  annual   damages  are  estimated  at  $15,000. 

Below  Boysen  Reservoir  flood  damages  occur  on  Nowood  River,  Greybull 
River,  Shoshone  River,  and  Shell   Creek. 

Serious   flood  damages  have  occurred  along  the  main  stem  of  the  Nowood 
River  and  its  tributaries,  where  spring  snowmelt  runoff,  summer  rainstorms, 
or  ice  jams  cause  some  flood  damage  nearly  every  year.     Floods   frequently 
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cause  damage  to  crops,  irrigation  structures,  road  bridges,  fences  and  to 
urban  property  in  the  town  of  Manderson.     The  most  serious  floods  occurred 
in   1917,   1918,   1923,   1935,   1962,   1967,   and  1970.     Average  annual   flood  and 
sediment  damages  on  the  Nowood  River  are  estimated  to  be  $105,000. 

The  entire  Greybull   River  is  subject  to  flooding;  however,  the  most 
serious  damage  has  occurred  in  the  lower  reaches.     Damages  have  been  restrictred 
to  croplands,  irrigation  structures,  farmsteads,  roads,  and  bridges.     The 
most  serious  floods  occurred  in  1937,   1957,   1963,   1965,  and  1967,  but  most 
damaging,  in   1963,  which  caused  several  hundred  thousand  dollars  worth  of 
damages.     The  estimated  average  flood  damage  along  the  Greybull   River  is 
$50,000  per  year. 

Buffalo  Bill   Reservoir  has   reduced  the  flood  damages  along  the  Shoshone 
River  but  some  flood  damages  still  occur,  especially  in  the  vicinity  of  Lovell. 
The  majority  of  this  flooding  is  due  to  ice  jams  which  create  damages  to 
agricultural  properties  and  wildlife  habitat.     Above  Buffalo  Bill   Reservoir 
serious   flooding  occurs  along  the  North  and  South  Forks  of  the  Shoshone 
River.     Most  of  the  damage  on  the  North  Fork  drainage  occurs  on  the  tribu- 
taries to  irrigation  structures,  crops,  homes,  commercial  properties,  and 
roads.     Along  the  South  Fork  flood  waters  have  damaged  crops,  farm  buildings, 
irrigation  structures,  and  wildlife  habitat.     Some  flood  damage  occurs  nearly 
every  year  on  the  North  and  South  Forks  of  the  Shoshone  River.     Serious 
recent  floods  on  the  Shoshone  River  occurred  in  1961,   1962,   1963,   1965  and 
1967. 

Shell   Creek  has  had  serious  flood  problems.     The  worst  flooding  occurs  on 
Trapper  and  Beaver  Creeks,  tributaries  of  Shell   Creek.     Serious  flooding 
has  occurred  in   1961,   1962,   1963,   1965,   and   1968;   and  moderate   flooding  has 
occurred  in   1964,  1967,   1969,  and  1970.     Flood  waters  have  damaged  crops, 
irrigation  structures,  wildlife  habitat,  and  aesthetic  quality. 
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The  town  of  Thermopolis  has  had  serious   flooding  from  Candy  Jack  Creek 
in   1960,   1962,   1963  and  1967.     However,  the  Soil   Conservation  Service  has 
recently  completed  a  project  to  help  alleviate  the  flood  damage  to  the  town. 
Effects  of  Flooding 

Floods  have  both  positive  and  negative  effects  on  the  environment. 
Some  of  the  positive  effects   include  the  following: 

1.  Revitalization  of  streams  -  new  pond  areas  are  created  and  silt 
deposits  are  scoured  out  by  floods.     Therefore,  habitat  diversity 
may  be  increased  through  flooding. 

2.  Destruction  of  vegetation  that  has  been  encroaching  into  the 
stream  channel.      If  this   vegetation  were  not  removed  periodically, 
more  extensive  flooding  would  probably  result  in  the  future. 

3.  High  water  levels  during  flood  periods  allow  fish  to  move  up- 
stream and  thereby  establish  themselves  in  new  areas. 

4.  Deposition  of  silt  on   riparian   lands  during  flooding  may  result 
in  increased  fertility  of  those  lands. 

5.  High  water  levels  during  flood  periods  also  provide  water  for 
bayous  and  marshes  which   lie  adjacent  to  the  stream.     These 
areas,  often  rich  in  aquatic  life,  are  often  dependent  upon 
flooding  as  their  source  of  water. 

Some  of  the  negative  effects  of  flooding  on  the  environment  include  the 
following: 

1.  Destruction  of  habitat  -  for  example,  beaver  dams  can  be  washed  out 
and  sediment  deposited  in  nearby  ponds. 

2.  Deposition  of  silt  and  sand  in  the  channel   can  destroy  fish  eggs 
and  aquatic  invertebrates. 
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3.  Flooding  may  permit  undesirable  species  such  as  carp  to  enter 
bodies  of  water  that  were  previously  inhabited  only  by  a  more 
desirable  species. 

4.  A  large  amount  of  organic  matter  may  be  transported  by  flood 
waters  -  upon  decomposition,  it  may  significantly  reduce  the 
dissolved  oxygen  of  the  lake  or  stream. 

Main  Stream  Reaches  and  Tributaries 

Because  there  are  significant  differences   in  flood  characteristics  and 
type  of  remedial  measures  needed  to  reduce  flood  damages,  flood  plain  areas 
were  divided  into  two  groups,  depending  on  the  size  of  contributing  drain- 
age areas.     Flood  plains  having  drainage  areas  of  less  than  400  square  miles 
were  designated  as  "tributary"  or  upper  watershed  areas  while  those  having 
more  than  400  square  miles  were  designated  as  "main  stem"  reaches.     Table  IV-17 
lists  the  major  rivers  and  streams  in  the  planning  area  which  were  designated 
as  being  main  stem  reaches.     All  other  watershed  areas  contained  within  the 
study  area  were  designated  as  being  tributaries. 

Table  IV-l?     Designation  of  Main  Stem  Reaches 
Wind-Bighorn-Clarks  Fork 


Stream 


Reach  Limits 


Clai4c8  Fork  R. 
Big  Horn  R. 

Owl  Cr. 

Howood     Cr. 

Orajrbull  R. 

Shell  Cr. 

Shoshone  R. 
Wind  R. 

Little  Wind  R. 

Pogo  Agle  R. 


Crandall  Cr.  to  1^.  line 
Wind  R,  to  Vjo.   line 
Anchor  Dam  to  mouth 
Otter  Cr.  to  nouth 
Wood  R.  to  nouth 
Beaver  Cr.  to  mouth 
Buffalo  Bill  Dam  to  nouth 
Horse  Cr.  to  month 
S.  Pork  to  mouth 
Land  ex-  to  mouth 


Existing  main  stream  flood  control  projects  include  a  2.5  mile  levee 
that  was  built  along  the  left  bank  of  the  Bighorn  River,  in  1959,  to  protect 
the  town  of  Greybull.  The  project  cost  was  $249,000.  Another  project 
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was  built  on   the  Shoshone   River  upstream  of  Lovell,  Wyoming,   in   1963.      Bank 
protection  between  Highway  310  and  the  Burlington  Northern  Railroad  bridges 
was  provided  to  protect  the  city  intake  structure.     The  project  involved 
0.3  miles  of  riprap  along  the  right  bank  at  a  cost  of  $31,000.     There  are 
no  authorized  flood  control  projects  in  the  area,  and  no  potential  projects 
under  active  study. 
Current  Flood  Damages 

Table  IV-18  contains  estimates  of  average  annual   flood  damages  which 
might  occur  under  existing  conditions  along  the     main  stem  i^eaches  and 
tributaries.     Three  general   classifications  of  damages  are  presented: 
(1)     crop  and  pasture,   (2)  other  rural,  and  (3)   urban.     Damages  occuring 
in  any  city,  town, or  community  were  classified  as   urban,  regardless  of  size. 
Future  Flood  Damages 

Table   IV-19  contains  both  the  current  and  projected  average  annual 
flood  damages  which  might  occur  in  the  planning  area.     The  area  subject  to 
inundation  by  a  100-year  flood  is  also  shown  for  each  reach. 

Instream  Flow 
Definition  of  Instream  Flow  Needs 

Instream  water  needs  were  defined,  for  this  study,  as  the  minimum  amounts 
of  water  required  in  a  stream  (seasonally)  to  maintain  essentially  the 
optimum  aquatic  resources  and  associated  wildlife  and  riparian  habitat. 
Under  this  definition,   the  instream  need  are  "unencumbered"  by  environmental 
requirements  or  other  water  needs.     A  basic  assumption  is  that  water  presently 
flowing  past  a  recording  gage  represents  the  flows   required  to  support  present 
levels  of  aquatic  and  related  rsources.     The   instream  water  needs  therefore 
address  only  quantities  of  water. 

This  method  was  devised  by  the  I).  S.   Department  of  Interior  and  has 
been  termed  "The  Northern  Great  Plains  Resource  Program  Method."     It  is 
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TABLE  IV- 18 
CIJRRF.NT  FLOOD  DAMAGES  ALONG  MAIN  STEM  REACHES 


Wind-Bighorn-Clarks  Fork 

Stream  and  Reach 

1975  Average  Annual  Flood  Damages 
Crop  and     Other 
Pasture      Rural     Urban     Total 

Main  Stem  Reaches 

Clarks  Fork  River 

Crandall  Creek  to  Wyoming  Line 

Big  Horn  River 

Wind  River  to  Boysen  Dam 
Boysen  Dam  to  Montana  Line 

Owl  Creek 

Anchor  Dam  to  Mouth 

Nowood  Creek 

Otter  Creek  to  Mouth 

Greybull  River 

Wood  River  to  Mouth 

Shell  Creek 

Beaver  Creek  to  Mouth 


3 
25 


11 
37 


($1,000) 


16 
228 


39 

75 
5 


0 
51 


19 

304 


11 

54 

116 
9 


Shoshone  River 

Buffalo  Bill  Dam  to  Mouth 


18 


36 


Wind  River 

Horse  Creek  to  Mouth 

Little  Wind  River 

South  Fork  to  Mouth 

Popo  Agie  River 

Lander  to  Mouth 

Subtotal ,  Main  Streams 

Tributaries 

Clarks  Fork  River  Tributaries 
Headwater  to  Montana  State  line 

Wind  River  Tributaries 
Headwaters  to  Boysen  Reservoir 

Bighorn  River  Tributaries 

Boysen  Reservoir  to  Montana  State 

1  ine 

.  Subtotal ,  ^ributarioG 
Total  for  Planning  Area 


67 

65 

9 

141 

22 

17 

0 

39 

13 

19 

53 

85 

195 

492 

130 

817 

Insignificant  tributary  damage 


68 


_22 

160 

355 


95 


2^+0 
732 


13 


11 
90 

220 


176 


i+90 
1,307 
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Table   IV-19  Current  and  Projected  Flood  Damages 
Wind-Bighorn-Clarks   Fork      


Stream  and  Reach 


Main  Stcn  Reaches 


AVfefdge  Annual 
Area  Subject   Flood  Damagee 
To  Flooding;    1975   1985   2000 
(l.OOfi  acres)       ($l,OGo!) 


Clarks  Fork  River 

Crandall  Creek  to  Wyoming  Line 


0.4 


Big  Horn  River 

Wind  River  to  Boysen  Dam 
Boysen  Dam  to  Montana  Line 

Owl  Creek 

Anchor  Dam  to  Mouth 


0.3 
9.5 


5.0 


19 
304 


11 


20 
319 


12 


21 
342 


12 


Nowood  Creek 

Otter  Creek  to  Mouth 


6.2 


54 


57 


61 


Greybull  River 

Wood  River  to  Mouth 

Shell  Creek 

Beaver  Creek  to  Mouth 


14.0 


1.4 


116 
9 


122 
9 


131 


10 


Shoshone  River 

Buffalo  Bill  Dam  to  Mouth 


2.3 


36 


38 


41 


Wind  River 

Horse  Creek  to  Mouth 


22.8 


141   148   159 


Little  Wind  River 

South  Fork  to  Mouth 

Popo  Agie  River 

Lander  to  Mouth 

Subtotal ,  Main  Items 


5.0 
2.8 


39 


85 


41 


89 


44 


96 


fiQ.7 


817    858    920 


Tributaries 

CTarks  Fork  River  Tributaries 
from  Headwaters  to  Montana 
State  line 

Wind  River  Tributaries 
Headwaters  to  Boysen  Reservoir 

Bighorn  River  Tributaries 

Boysen  Reservoir  to  Montana  State 

1  i  ne 

Subtotal,   Tributaries 

Total   for  Planning  Area 


1.8         Insignificant    tributary  damage 


2i4.7 


176 


211 


299 


37.3 

31'+ 

377 

53^+ 

62.8 

i490 

588 

833 

132.5 

1,307 

1,446 

1,753 
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i<.T.tHl  on  statistical   procedures,  and  was  devised  to  provide  rough  estimates 
.1)    instream  flow  needs. 

There  are  other  methods  for  deriving  estimates  of  instream  flows. 
The  "Tennant  Method"  was  devised  from  observations  that  about  30  percent 
of  the  average  annual   flow  provides  adequate  flow  conditions  for  a  stream 
fishery.     The  Wyoming  Game  and  Fish  Department  uses   33  percent  of  average 
annual   flow.     The'Vlesche  Method"   results  from  direct  observations  made  by 
the  University  of  Wyoming.     It  was  determined  that  the  cover  and  related 
trout  habitat  decline  rapidly  at  streamflows  below  25%  average  daily  flow 
(equivalent  to  average  annual   flow)   and  at  flows  above  the  25  percentile, 
the  trout  cover  remains  stable  or  increases  somewhat.     Other  levels  of 
streamflow  may  be  required  for  differing  periods  of  time  for  flushing  sediments, 
for  providing  recreation  or  for  other  purposes. 

A  specific  study  of  the  river,  stream,  or  site  in  question  is   required  to 
determine  the  instream  flows  needed  in  reality  consistent  with  the  purposes 
specified. 

Wyoming  water  law  provides  for  maintaining  instream  flows  with  storage 
water  releases  and  for  maintaining  instream  stock  water  flows   in  the 
operation  of  facilities. 
Summary  of  Instream  Needs 

The  following  tables   reflect  the  instream  water  needs   identified  by  the 
Ad  Hoc  Committee  on  Instream  Flow  Needs.     The  estimates   indicate  the  flow 
above  which  water  could  be  stored  or  diverted  without  significant  impacts, 
or,  conversely,  below  which  decreases  would  significantly  affect  the  streams 
ecological,   recreational,  scenic,  or  other  values. 
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Table   IV-20     Estimated  Instream  Flow  Needs 

CI  arks   Fork  of  the  Yel  lowstone~l^i  ver^' 


stream  Reach Jan    Feb    Mar  April    May  i^jjiirt  \  '^"^^  *"^  ^'^^  ^'^^        **°^  ^'^ 

From  Pilot  Creek  to      42-''   35-''  40^  115^   350  350  350  241^/  135  b/  102 b/   69  b/   60  b/ 

Crandall  Creek  (70)  (70)    (70)  (200)   (350)  (350)  (350)  (250)  (200)  (70)   (70)  (70) 

From  Cranda  11  Creek  to   60^/  60^   60  b/  leo  b/  400  400  400  350  b/  210  b/ 120  b/  73b/   75  b/ 

Sunlight  Creek  (150)  (150)   (150)  (225)   (400)  (400)  (400)  (350)  (225)  (225)  (150)  (150; 

From  Sunlight  Creek  to    80^/  80b/   80  b/  188  b/  470  525  525  433  b/  270  b/ 168  b/  104b/  100  b/ 

Dead  Indian  Creek  (240)  (240)   (240)  (240)   (600)  (600)  (600)  (450)  (360)  (360)  (240)  (240) 

From  Dead  Indian  Creek    90  b/  90  b/  gob/  200  b/  500  600  600  450  b/  300b/  200  b/  1 20b/  120  b/ 

to  Pat  O'Hara  Creek  (250)  (250)   (250)  (250)   (650)  (650)  (650)  (450)  (400)  (400)  (250)  (250) 

From  Pat  O'Hara  Creek  225  b/  225  b/  225  b/  250    1000  1000  1000  385  29ob/  260  b/  225  225 

to  Belfry.  Mt.  (500)  (500)   (500)  (500)  (1000)  (1000)  (1000)  (650)  (650)  (500)  (500)  (500) 

From  Belfry,  Mt.  to  185    180  .  180  250    1000  1000  1000  385     185  180    225  225 

Bridqer.  Mt.  (500)  (500)   (500)  (500)   (1000)  (1000)  (1000)  (650)  (650)  (500)  (500)  (500) 

From  Bridger.  Mt.  to  350    350    350  350    1000  1000  1000  350    350  350    350  350 

Yellowstone  River  (500)  (500)   (500)  (500)  (1000)  (1000)  (1000)  (650)  (650)  (500)  (500)  (500) 

Sunlight  Creek  from  c/   20  b/  20  b/  20  b/   28  b/   70  125  125    83     60    48  b/  3I  b/   25b/ 

Trail  Creek  to  mouth  (60)  (60)    (60)  (60)   (125)  (125)  (125)  (85)    (80)    (80)  (60)    (60) 


a/  Flows  approaching  optimum  are  shown  in  parentheses  immediately  below  minimum 
monthly  requirements.  These  flows  are  somewhat  higher  than  those  estimated 
as  needed  1n  the  Montana  portion  of  the  river. 

b/  Periods  where  50  percentile  flows  obtained. 

c/  Tributary  to  Clarks  Fork 


Table  IV-2  1  Estimated  Instream  Flow  Needs 
Bighorn  Rivera./ 


stream  Reach Jan    Feb  Mar  April  May  June  July  Aug  Sept  Oct  Nov Dec 

—  (cfs) 

From  Boysen  Res.  to     750     750  750  750  1000  1050  1050  1050  105C  775  7:0  750 

Kirby  Diversion       (850)  (850)  (850)  (850)  (1400)  (1400)  (1400)  (1200)  (1200)  (850)  (850)  (850) 

From  Kirby  Diversion    750     750  750  750  975    1025  1025  1025  1025  75^  750  750 

to  UDoer  Hanover  Canal  (350)  (850)  (850)  (850)  (1400)  (1400)  (1400)  (1200)  (1200)  (650j  (?,50)  (850) 

From  Upper  Hanover     660     650  650  650  800     800  800  800  800  650  650  650 

Canal  to  Bighorn  Canal  (850)  (850)  (350)  (850)  (1450)  (1450)  (1450)  (1200)  (1250)  (850)  (850)  (850) 

From  Bighorn  Canal  to   650     650  650  300  400     400  330  330  330  330  650  650 

Lower  Hanover  Canal    (850)  (850)  (850)  (850)  (1450)  (1450)  (1450)  (1250)  (1250)  (1250)  (150)  (850) 

From  Lower  Hanover     650     650  650  460  610     610  585  575  525  475  650  650 

Canal  to  Sanderson. Wy.  (850)  (850)  (850)  (850)  (1450)  (1450)  (1450)  (1250)  (1250)  (850)  (850)  (850) 

From  Manderson.  Wy  to   650     650  650  520  675     675  665  650  595  530  650  650 

to  Greybull  River      (850)   (850)  (850)  (850)  (1450)  (1450)  (1450)  (1250)  (1250)  (850)  (850)  (850) 

From  Greybull  River     700     700  700  700  900    1450  700  700  70"  700  700  700 

to  Shell  Creek       (1000)  (1000)  (1000)  (1000)  (1650)  (1650)  (1650)  (140P)  (1400)  (1000)  (1000)  (1000) 

From  Shell  Creek  to    1000    1000  1000  1000  1200    1450  700  700  800  1000  1000  1000 

Yellowtall  Reservoir  (1200)  (1200)  (1200)  (1200)  (2000)  (2000)  (1500)  (1500)  (1500)  (1500)  (1200)  (120t) 


a/   Flows  approaching  optimum  are  shown  in  parentheses  immediately  below  minimum 
monthly  requirements. 

Source:  Ad  Hoc  Committee  on  Instream  Flows  Needs. 
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Energy 


on   and  Gas 

The  oil   and  gas   industry  provides  a  significant  payroll    in  Wyoming  and 
a  major  tax  base  for  the  State  and  for  the  Wind-Bighorn-Clarks  Fork  area. 
The  industry  apparently  has  a  definite  limit  of  resources  and  is  projected  to 
decline.     In  1967  the  industry  consumed  26,900  acre-feet  of  water  in  the 
report  area.     Water  uses  are  projected  to  increase  to  about  40,000  acre-feet 
per  year  by  1985,   as  secondary  recovery  needs  increase,  and  then  decline  to 
about  10,000  acre-feet  by  2000.     Much  of  this  water  comes  from  groundwater 
sources. 

Uranium 

Approximately  77  percent  of  the  uranium  ore  in  Wyoming  comes  from  open- 
pit  mines.       Wyoming  ranks  first  in  the  United  States   in  tons  of  ore  reserves 
and  second  in  tons  mined  per  year.      In   1967  the  Gas  Hills   Uranium  District 
accounted  for  about  40  percent  of  Wyoming's  total   uranium  production.     The 
industry  consumed  almost  1,000  acre-feet  of  water  in  1967  and  is  expected  to 
consume  15,000  acre-feet  per  year  by  2000.     Groundwater  sources  probably  will 
supply  all   the  water  needed. 

Coal 


At  present  the  coal   industry  is  a  minor  part  of  the  area's  mineral   indus- 
tries.    One  small  open  pit  mine  and  one  small   underground  mine  were  operating 
in  1975.     Although  most  of  the  growth  of  Wyoming's   coal   industry  will  occur 
in  other  areas  of  the  State  due  to  larger  and  more  readily  available  reserves, 
some  growth  will  occur  in  Northwest  Wyoming.     One  mine  of  less  than  a  million 
tons  per  year  capacity  is  included  in  production  projections  for  the  study  area. 
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It  would  probably  take  about  5  kilowatt-hours  of  energy  per  ton  to  move  the 
coal,  or  the  production  of  about  one  500-kilowatt  plant  if  700,000  tons  per 
year  are  mined.     This  small  amount  of  energy  could  be  provided  by  extension  of 
existing  systems,  or  locally  by  internal   combustion  engines. 

Electric  Power 

The  electrical  energy  requirements  of  the  area  are  supplied  by  the  inter- 
connected power  systems  of  Pacific  Power  and  Light  Company,   five  rural 
electric  cooperatives,   the  municipal  system  of  Cody,  and  several  smaller 
service     entities.     A  major  part  of  the  power  for  the  REA's,  the  City  of 
Cody,  and  several   irrigation  pumping  systems,   is  supplied  by  five  federally- 
operated  hydroelectric  plants  located  within  the  area.     The  combined  generating 
capacity  of  the  five  plants  is  277,200  kilowatts   (Table  IV-22).     Pacific 
Power  and  Light  Company,  an  investor-owned  system,  serves  most  of  the  cities 
and  towns   in  the  area,  but  it  has  no  generating  capacity  in  the  area  other 
than  a  1-megawatt  internal   combustion  station  at  Lander.      It  owns  the  750- 
megawatt  Dave  Johnson  coal-fired  station  at  Glenrock,  Wyoming,  and  a  major 
part  of  the  2000-megawatt  Jim  Bridger  plant  at  Rock  Springs. 

Both  the     rural   electric  cooperatives  operating  in  the  area  and  the 
Cody  municipal  system  have  an  interest  in  the  1 ,500-megawatt  Laramie  River 
generating  station  under  construction  at  Wheatland,  Wyoming,  outside  this  area. 

The  entire  power  system  in  the  area,   including  the  USER,   Rural   Electric, 
and  PP&L  transmission  lines,   is  part  of  the  interconnected  national  power 
network.     Pacific  Power  and  Light  is  a  member  of  the  Rocky  Mountain  Power 
Pool,  which  is   in  turn  a  part  of  the  West  Regional   Power  Network,  as  shown  on 
Figure   IV-l.     Utilities  in  the  Rocky  Mountain  Power  Pool   interchange  capacity 
and  energy  to  provide  service  to  their  customers  at  the  least  possible  cost, 
and  the  pool   provides  a  mechanism  for  group  interchanges  with  other  areas  to 
the  east  and  west.     The  transmission  ties  between  the  Rocky  Mountain  area  and 
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Energy 


on   and  Gas 

The  oil   and  gas   industry  provides  a  significant  payroll   in  Wyoming  and 
a  major  tax  base  for  the  State  and  for  the  Wind-Bighorn-Clarks  Fork  area. 
The  industry  apparently  has  a  definite  limit  of  resources  and  is  projected  to 
decline.     In  1967  the  industry  consumed  26,900  acre-feet  of  water  in  the 
report  area.     Water  uses  are  projected  to  increase  to  about  40,000  acre-feet 
per  year  by  1985,   as  secondary  recovery  needs  increase,  and  then  decline  to 
about  10,000  acre-feet  by  2000.     Much  of  this  water  comes  from  groundwater 
sources. 

Uranium 

Approximately  77  percent  of  the  uranium  ore  in  Wyoming  comes   from  open- 
pit  mines.       Wyoming  ranks  first  in  the  United  States   in  tons  of  ore  reserves 
and  second  in  tons  mined  per  year.     In   1967  the  Gas  Hills  Uranium  District 
accounted  for  about  40  percent  of  Wyoming's  total   uranium  production.     The 
industry  consumed  almost  1,000  acre-feet  of  water  in  1967  and  is  expected  to 
consume  15,000  acre-feet  per  year  by  2000.     Groundwater  sources  probably  will 
supply  all   the  water  needed. 

Coal 

At  present  the  coal   industry  is  a  minor  part  of  the  area's  mineral   indus- 
tries.    One  small   open  pit  mine  and  one  small   underground  mine  were  operating 
in  1975.     Although  most  of  the  growth  of  Wyoming's  coal   industry  will  occur 
in  other  areas  of  the  State  due  to  larger  and  more  readily  available  reserves, 
some  growth  will  occur  in  Northwest  Wyoming.     One  mine  of  less  than  a  million 
tons  per  year  capacity  is  included  in  production  projections  for  the  study  area. 
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It  would  probably  take  about  5  kilowatt-hours  of  energy  per  ton  to  move  the 
coal,  or  the  production  of  about  one  500-kilowatt  plant  if  700,000  tons  per 
year  are  mined.     This  small  amount  of  energy  could  be  provided  by  extension  of 
existing  systems,  or  locally  by  internal  combustion  engines. 

Electric  Power 

The  electrical  energy  requirements  of  the  area  are  supplied  by  the  inter- 
connected power  systems  of  Pacific  Power  and  Light  Company,   five  rural 
electric  cooperatives,  the  municipal  system  of  Cody,  and  several   smaller 
service     entities.     A  major  part  of  the  power  for  the  REA's,  the  City  of 
Cody,  and  several   irrigation  pumping  systems,   is  supplied  by  five  federally- 
operated  hydroelectric  plants  located  within  the  area.     The  combined  generating 
capacity  of  the  five  plants  is  277,200  kilowatts   (Table  IV-22).     Pacific 
Power  and  Light  Company,  an   investor-owned  system,  serves  most  of  the  cities 
and  towns   in  the  area,  but   it  has  no  generating  capacity  in  the  area  other 
than  a  1-megawatt  internal   combustion  station  at  Lander.      It  owns  the  750- 
megawatt  Dave  Johnson  coal-fired  station  at  Glenrock,  Wyoming,  and  a  major 
part  of  the  2000-megawatt  Jim  Bridger  plant  at  Rock  Springs. 

Both  the     rural   electric  cooperatives  operating  in  the  area  and  the 
Cody  municipal  system  have  an  interest  in  the  1 ,500-megawatt  Laramie  River 
generating  station  under  construction  at  Wheatland,  Wyoming,  outside  this  area. 

The  entire  power  system  in  the  area,   including  the  USBR,   Rural   Electric, 
and  PP&L  transmission  lines,   is  part  of  the  interconnected  national  power 
network.     Pacific  Power  and  Light  is  a  member  of  the  Rocky  Mountain  Power 
Pool,  which  is  in  turn  a  part  of  the  West  Regional   Power  Network,  as  shown  on 
Figure   IV-1.     Utilities   in  the  Rocky  Mountain  Power  Pool   interchange  capacity 
and  energy  to  provide  service  to  their  customers  at  the  least  possible  cost, 
and  the  pool  provides  a  mechanism  for  group  interchanges  with  other  areas  to 
the  east  and  west.     The  transmission  ties  between  the  Rocky  Mountain  area  and 
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Table  IV-22     Powerplant  Data  for  Bureau  of  Reclamation  Hydroplants 

Bighorn   River  Basin 


Plant 

Source  of 
Supply 

Regulation 
Facility 

Installed 
Capacity 
(Kilowatts) 

Generating 
Units 

a/ 
Pilot  Butte 

Wind  River 

Pilot  Butte 
Reservoir 

1,600 

2-800  kw 

Boysen 

Wind  River 

Boysen  Reservo 

ir  15,000 

2-7,500  kw 

Shoshone 

Shoshone 
River 

Buffalo  Bill 
Reservoir 

5,600 

1-4,000  kw 
2-  800  kw 

Heart  Mountain 

Shoshone 

Buffalo  Bill 

5,000 

1-5,000  kw 

Yellowtail 

River 

Bighorn 
River 

Reservoir 
Bighorn  Lake 

250,000 

4-62,500  kw 

Total 

277,200 

12-277,200  kw 

a/     The  plant  is  not  now  operating,  and  may  be  abandoned. 

b/     Plant  is  in  Montana,  but  reservoir  straddles  the  State  Line  and  Wyoming  is 
entitled  to  a  share  of  the  system  production. 


the  east  are,  at  this  point  in  time,  relatively  weak  even  though  an  additional 
AC-DC-AC  intertie  was  energized  in  early  1977.     The  major  operating  entity  in 
the  west  is  the  West  Region  served  by  the  so-called  "West  Loop"  transmission 
system  shown  on  Figure   IV-1.     There  is  a  major  need,  from  the  national  point  of 
view,  for  stronger  electrical    interconnections  between  the  west  and  mid-west 
areas,  and  this  need  will  become  more  and  more  critical   if  generating  capacity 
is  significantly  increased  in  the  Yellowstone  coal   areas. 

Selected  information  on  customers,   loads,  and  revenues  for  the  electric 
systems  in  the  Yellowstone  Study  Area  are  shown  in  Table  IV-23  and  IV-24. 
Figure   IV-2,  which  shows  graphically  the  historical   and  estimated  future  peak 
loads  and  energy  consumption  for  the  Federal  Power  Commission's  power  supply 
area  31    (essentially  Wyoming),  demonstrates  that  the  loads   in  this  area  have 
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Figure  IV-1  Electric  Transmission  in  the  West  Region 
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relatively  flat  seasonal   load  curves;  however,  diurnal   load  variations  suggest 
that  several  hundred  megawatts  of  peaking  capacity  could  effectively  be  used 
in  meeting  future  loads. 

Table  IV- 23  REA  Electric  Systems  in  Wind-Bighorn-Clarks  Fork  Study  Area 

Selected  Statistics  for  1974 


Bighorn  REA 

Garland  Lt.lPower 

Hot  Springs 

Riverton  Valley  REA 

Shoshone  River  Po 

Customers: 

Residential 

1746 

629 

1791 

2795 

683 

Coninerclal,  Sm. 

?01 

60 

197 

428 

153 

Coiiriercial ,  large 

70 

4 

290 

59 

80 

Irrigation 

106 

16 

52 

90 

12 

Other 
Total 

38 
2241 

709 

359 

3372 

9 
937' 

Mwh  Sales: 

Residential 

10,895 

5,085 

11.964 

25,509 

7.696 

Sm.   Cornnercial 

4.096 

1,000 

1,606 

11,500 

2.141 

Large  Commercial 

39.070 

531 

209,537 

90,781 

57.350 

Irrigation 

2.280 

720 

1,323 

3.001 

298 

Other 

371 
56.712 

7,336 

1,044 
225,474 

- 

38S 

Total 

130.791 

67.873 

-Continued- 
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(Table  IV-23  Continued  from  Preceeding  Page) 


Revenues: 

Residential 

$  305,613 

$  122,429 

$     238,849 

$510,139 

$159,670 

Sm. Commercial 

99,760 

23,158 

42,010 

219,304 

48,817 

Large  Commercial 

553,370 

13,913 

2,452.257 

886,826 

664,921 

Irrigation 

43,640 

9,775 

24,831 

52,636 

6,690 

Other 

9,723 
$l,(ilMCl6 

- 

32,455 
$2,790,462 

- 

5,862 

Total 

$  165,275 

$1,668,505 

J 885, 960 

Revenue  per  Mwh: 

Residential 

2.8050(t 

2.40764 

1.99634 

1.9994 

2.07504 

Sm.  Commercial 

2.4355 

2.3158 

2.6158 

1.907 

2.2801 

Large  Commercial 

1.4163 

2.6201 

1.1703 

0.977 

1.4151 

Irrigation 

1.9140 

1.3576 

1.8769 

1.7539 

2.2450 

Other 

2.6207 

. 

3.1087 

- 

1.5108 

Average 

1.7847 

2.3075 

1.2376 

1.2760 

1.3053 

Table  IV-24  Electric  Systems   - 
1973  Actual   and  1985  &  2000  Estimated  Peak  Loads 
Wind-Bighorn-Clarks  Fork 


a/ 


Private  Electric  Companies: 

Pacific  Power  &  Light  Co. 

Cooperatives: 

Bighorn  REA 
Garland  Pwr.    &  Light 
Hot  Springs   REA  b/ 
Riverton  Valley  Elect. 
Shoshone  River  Power 

Municipals: 

Cody 


1973 


1985 


446.0" 


"cT" 


800 


6.2 


Estimated  Totals  for  Wind-Bighorn-Clarks 

Fork  Study   (Rounded)  235 


14 

400 


2000 


1500 


8.0 

20 

35 

1.8 

4 

7 

41.5 

65 

110 

21.2 

45 

80 

7.0 

12 

25 

25 
700 


a/ 


c/ 


1973  data  provided  by  Wyoming  State  Rural  Electric  Association.     Estimates 

for  1985  and  2000  are  judgement  averages  of  several   projections.     Data 

are  for  entire  systems,  part  of  which  may  be  outside  of  the  Yellowstone 

Study  Area. 

Includes  Washakie  REA,  which  combined  with  Hot  Springs   during  1973. 

In  1976-1977,  PP&L's  Wind-Bighorn-Clarks  Fork  peak  load,  which  occurs 

in  the  winter,  was  about  154  megawatts.     Area  peaks   for  PP&L  are  expected 

to  be  about  250  megawatts  by  1985,  and  about  450  megawatts  by  the  year  2000. 
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Figure  IV-  2  Past  and  Estimated  Future  Peak  Loads  and  Energy  Use 

FPC  Power  Supply  Area  31 
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a/      From  1970  National  Power  Survey,  Part  III-3. 

b/  PSA  31  covers  most  of  Wyoming  and  the  Nebraska  panhandle, 

c/   Gigawatt-hours,  or  millions  of  kilowatt  hours. 

d/   These  estimates  were  made  before  the  1973  oil  embargo. 
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The  foregoing  figures   indicate  that  the  Study  Area  provided,  in   1975, 
about  n   percent  of  the  generating  capacity  required  to  meet  its  peak  load. 
If  no  additional   capacity  is  provided,  the  local   contribution  will   decrease 
to  about  7  percent  by  1985  and  4  percent  by  2000. 

There  are  no  known  plans  for  early  construction  of  thermal   generating 
facilities  in  the  area  but  the  Wyoming  Water  Plan  considers  the  possibility 
that  two  1000  megawatt  steam  plants  will  be  constructed  in  the  area  by  the 
year  2000.     If  this  large  increase  projected  for  thermal  power  is  actually 
realized,  additional  hydro-peaking  power  could  be  provided  through     the 
use  of  existing  Buffalo  Bill   Reservoir  as  the  lower  pool   and  the  proposed 
Sheep  Mountain  Reservoir  as  an  upper  pool   for  a  major  pumped-storage  develop- 
ment.    Another  potential  hydroelectric  development  investigated  by  the  USBR 
is  to  enlarge  Buffalo  Bill   Reservoir  and  replace  the  existing  Shoshone  Power- 
plant  with  a  higher  capacity  unit  that  could  potentially  provide  some  peaking- 
type  capacity.     If  any  or  all   of  these  hydro-potentials  are  fully  developed,  they 
will   probably  entail  some  changes   in  flow  pattern,  but  the  only  consumptive  use 
would  be  minor  increases   in  evaporative  losses  from  increased  water-surface 
areas  in  reservoirs. 

If  thermal   plants  are  built  in  the  area,  they  will   require  an  annual   flow 

through  the  condensers  of  about  800  acre-feet  per  year  (1.2  cubic  feet  per 

second  maximum)     per  megawatt  of  capacity.     Consumptive  use  will   vary  drastically 

by  type  of  cooling  arrangement  as  shown  in  Table  IV-25. 

Table  IV-25     Estimated  Consumptive  Use  of  Water 
at  Thermal   Electric  Power  Plants 

Type  of  Cooling  Consumptive  Use-Annual 

Acre-feet  per  Megawatt 

Dry  (Closed)Towers  1  to  2 

Once-through,  with  Discharge  to  Stream  3  to  5 

Recirculated  in  Pond  or  Lake  5  to  10 

Evaporative  Towers  10  to  15 
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There  is  no  electric  power  generation  in  the  Clarks   Fork  area.     Power  is 
provided  to  virtually  all  of  the  area  by  the  Shoshone  River  Rural  Electric 
Cooperative,  and  service   is  considered  generally  adequate  for  domestic  use, 
but  major  upgrading  of  the  system  would  be  required  to  meet  any  major  loads. 
During  the  1950's  the  Bureau  of  Reclamation   investigated  the  possibility  of 
developing  the  flow  and  fall  of  the  upper  Clarks   Fork  for  hydroelectric  power 
generation  and  other  purposes.     This  potential   has  never  been  funded  and  is 
not  now  proposed  for  development. 

A  significant  aspect  of  the  Yellowstone  Level   B  Study  was  development  of 
a  computer  model   to  predict  what  demands  on  the  energy-related  resources  would 
be  under  any  given  set  of  assumptions  or  predictions.     The  model,  which  was 
developed  by  Harza  Engineering  Company  of  Chicago,  is  the  property  of  the 
Missouri   River  Basin   Commission  and  is  available  for  continuing  use  in 
evaluating  the  effects  of  changing  conditions  on  energy  demands  and  production. 

The  model,  which   is  geared  directly  to  the  national   PIES   (Project 
Independence  Evaluations  System)  model,  allocated  the  national   demand  on  the 
Northern  Great  Plains  Area  to  various  coal   producing  supply  regions  in  the 
Yellowstone  Study  Area,  and  predicts  how  the  demand  will  be  met.     The  options 
considered  are  to  use  the  mined  coal    in  the  area  to  generate  electricity  or 
produce  synthetic  gas,  or  to  ship  it  out  by  rail   or  slurry  pipeline.     The 
model   can  be  constrained  to  limit  certain  actions  (gasification,  for  example) 
and  will   then  redistribute  supplies  to  serve  needs   in  the  most  economical 
manner  under  those  constrained  conditions. 

The  model   predicts  neither  coal   demand,  nor  generation  additions  for  the 
Wind-Bighorn-Clarks   Fork   Planning  Area. 

Summary  of  Energy-Related  Water  Uses 

The  total  amount  of  groundwater  consumptvely  used  annually  by  the  energy 
industry  in  the  year  2000  is  projected  to  be  about  25,800  acre-feet.     Demands 
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on  surface  water  supplies  are  expected  to  increase  to  about  30,000  acre-feet 
by  2000,   involving  an  increased  consumption  of  about  1,000  acre-feet  over 
1975   levels. 

Non-Energy  Minerals 

Future  activities   in  the  non-energy  minerals  field  are  expected,  generally, 
to  follow  the  historical   patterns  summarized  in  Chapter  II.     Where  deviating 
national  projections  have  been  made,  or  where  known  extraordinary  demands  exist, 
appropriate  adjustments  in  historical   trends  are  reflected  in  the  following 
forecast  of  needs. 
Bentonite 

The  most  recent  known  projection  for  U.S.   bentonite  production  forecasts 
a  national   level  of  7.0  million  tons  for  the  year  2000.     A  1985  national 
forecast  of  4.5  million  tons  can  be  interpolated  from  this.     Assuming  that  ben^- 
tonite  production  from  the  Wyoming  Study  Area  continues  to  provide  70  percent  of 
national   output,    (see  Chaper  II),  a  1985  projection  of  3.2  million  tons  and  a 
year-2000  projection  of  4.9  million  tons  are  calculated.      If  the  Planning  Area 
continues  to  produce  the  same  share   (37  percent)  of  the  Wyoming  Study  Area's  ben- 
tonite as  it  has   in  recent  years,  then  approximately  1.2  million  tons  would  be 
produced  in   1985  and  1.8  million  tons  in  the  year  2000. 
Iron 

Economic  iron  ore  reserves  at  the  Atlantic  City  site  recently  have  been 
estimated  at  93  million  tons  of  30  percent  iron,  sufficient  to  maintain 
current  productions  levels  through  1985,  but  not  to  the  year  2000.     Additional 
taconite  resources  at  the  Atlantic  City  site  have  been  estimated  at  300  to 
500  million  tons. 
Sand  &  Gravel 

The  total  extent  of  future  Federal   assistance  and  State  appropriations  for 
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highways  cannot  be  estimated,  although  a  decrease  in  Interstate  construction 
activities  is  expected.  It  is  assumed  that  total  highway  construction  and  sand 
and  gravel  output  through  1985  will  be  fairly  constant,  and  that  1985  production 
will  be  2.6  million  tons  of  sand  and  gravel.  A  short  lived  rise  in  sand  and 
gravel  production  will  probably  occur  between  1975  and  1980.  However,  with  the 
construction  of  Burlington  Northern's  new  rail  line  between  Gillette  and  Douglas 
in  northeastern  Wyoming,  this  will  require  a  minimum  of  one  million  ton  of  aggre- 
gate, and  existing  rail  lines  will  have  to  be  upgraded.  The  U.S.  Bureau  of  Mines 
has  recently  projected  a  2.8  percent  annual  growth  rate  for  national  sand  and  gra- 
vel production  through  the  end  of  the  century,  so  a  year  2000  output  of  3.9  mil- 
lion tons  is  projected  for  the  entire  Wyoming  Study  area,  with  1/3  or  1.3  million 
tons  anticipated  for  this  area. 
Stone 

Based  on  information  provided  by  the  U.S.  Bureau  of  Mines,  the  Planning 
Area  is  projected  to  produce  250,000  tons  of  stone  in  1985  but  only  150,000 
tons  in  the  year  2000. 
Gypsum 

Extensive  commercial  resources  of  gypsum  in  the  area,  known  to  be  in  excess 
of  80  million  tons,  and  an  alleged  substantial  surplus  wallboard  plant  capacity, 
facilitate  expansion.  The  U.S.  Bureau  of  Mines  has  recently  forecast  national 
levels  of  15  million  tons  in  1985  and  20  million  tons  in  the  year  2000  for  both 
crude  gypsum  output  and  wallboard  demand.  Assuming  that  Northwest  Wyoming  con- 
tinues to  contribute  its  2.5  percent  portion  of  this  national  figure.  Northwest 
Wyoming  outputs  should  reach  375,000  tons  in  1985  and  500,000  tons  in  the  year 
2000. 
Lime 

In  view  of  company  plans  to  basically  maintain  short-range  sugar  production 
levels,  17,500  tons  of  lime  is  projected  in  1985.  Allowing  for  a  slight  expansion 
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beyond  1985,  a  total  of  20,000  tons  of  lime  output  is  projected  for  the  year  2000. 
Feldspar,  Nonbetonitic  Clays,  Pumice  and  Sodium  Sulfate 

Feldspar  has  been  produced  regularly  by  a  single  operation  in  Fremont 
County  since  1970.  Because  of  its  limited  production  and  use  of  dry  mining 
and  processing  techniques,  no  projections  of  production  or  estimates  of 
water  use  have  been  made.  For  similar  reasons,  no  output  projections  or 
water  use  estimates  have  been  made  for  the  nonbentonitic  clays,  pummice, 
and  sodium  sulfate  produced  intermittently  in  the  Wyoming  area. 
Copper 

A  new  copper  mining  and  concentration  operation  is  planned  by  American 
Metal  Climax,  Inc.,  in  the  Greybull  River  area,  but  there  is  some  local 
opposition  to  the  proposed  development.  Information  on  future  capabilities 
and  levels  of  production  is  not  available. 

Non-Energy  Mineral  Water  Needs 

Copper  mining  and  processing  operations  will  withdraw  and  consume  by  far 
the  largest  amount  of  water  in  the  Yellowstone  Study  Area.  Most  of  the 
consumption  will  be  in  the  form  of  losses  from  tailings  ponds. 

Sand  and  gravel  requires  water  principally  for  processing,  although  most 
output  in  the  Yellowstone  Study  Area  is  employed  without  wet  processing. 
Water  consumption  is  relatively  slight. 

Stone  likewise  requires  water  mainly  for  processing.  In  the  absence 
of  extensive  information  on  Yellowstone  area  processing  practices,  national 
water  usage  rates  have  been  assumed  to  apply.  Consumption  is  almost  negligible. 

Gypsum  does  not  require  water  for  extraction,  but  consumes  it  in  the 
Yellowstone  Study  Area  in  the  manufacture  of  wallboard.  Water  is  also 
consumed  in  the  production  of  lime  from  limestone  during  the  process  of 
treating  sugar  beets,  and  in  the  manufacture  of  bricks  from  clay. 
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Bentonite.   the  most  valuable  non-energy  mineral   produced  in  the  Yellow- 
tone  Study  Area,  makes  no  appreciable  water  demands.     Water  in  open  pits   is 
a  deterrent  to  mining.     Conventional   processing  practiced  nationally  and  in 
the  Study  area,   involves  the  reduction  of  moisture  content  from  about  30 
percent  in  the  mined  material   to  a  range  of  5  to  10  percent  of  the  finished 
product.     Any  water  use  is  incidental   to  domestic  usage  in  a  basically 
non-labor  intensive  industry c.     Therefore,  no  estimates  of  water  use  have 
been  made  for  bentonite. 

Table  IV-26  shows  estimates   for  current  and  anticipated  non-energy 
minerals  water-needs  for  the  Wind-Bighorn-Clarks  Fork  portion  of  the 
Yellowstone  Study  Area.     Available  data  shows  needs  for  the  Wyoming  portion 
of  the  Yellowstone  Study  Area,  but  a  breakdown  for  each  planning  area  is 
not  available.     Because  the  needs  are  small,   it  is  assumed  for  purposes 
of  hydrologic  analyses  that  the  Wyoming  needs  would  be  split  equally  between 
the  Wind-Bighorn-Clarks  Fork  and  the  Northeast  Wyoming  Study  Areas  for  sand, 
gravel,  and  stone.     Needs   for  gypsum,   lime,  and  copper  are  all   assigned  to 
Wind-Bighorn-Clarks   Fork. 

Table  IV-26     Estimated  Annual  Non-Energy  Mineral   Industry  Water 

Wind-Bighorn-Clarks   Fork 


1975 

1985 

2000 

Mineral 

Diversion 

Consum. 

Diversion  Consum. 

Di 

version  Consum. 

Sand  &  Gravel 

Stone 

Gypsum^' 

Limeb/ 

Copper 

89 

77 

276 

6 

0 

9 
6 
110 
6 
0 

(acre- 

89 

39 

347 

6 

2.000 

■feet) 

9 

3 

138 

6 

2.000 

5 

134 

65 

460 

6 

,600 

14 

5 

184 

6 

5.600 

Total 

448 

131 

2,481 

2.156 

6 

,265 

5.809 

a/     Used  in  wallboard  plants, 
b/     Used  in  sugar  beet  plants. 
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Livestock  Water 
Livestock  consume  a  considerable  amount  of  water  in  the  area.     Part  of 
this  consumption  is  provided  from  wells  or  other  domestic  water  sources  and 
is  included  in  the  per-capita  consumption  demands  for  municipal,  domestic 
and  industrial  water.     Water  for  range  cattle  and  sheep,  however,  comes   largely 
from  stock-water  ponds  constructed  by  private  interests,  the  BLM,  or  others. 
Table  IV-27  shows  the  current  and  anticipated  future  demands   for  stock-water 
storage  in  the  planning  area. 

Table  IV-  27  Livestock  Water  Impoundments,  National   Resource  Lands 

Wind-Bighorn-Clarks  Fork 


Total  Annual 
No.         Streamflow  Depletion 


1975  NRL  Existing  Impoundments  1,220  9,760  ac.   ft. 

1975-1985 

NRL   Impoundment  Construction  Required  For 

Replacement  (40%),  Plus  New  Structures  600  10',640  ac.   ft. 

1985-2000 

NRL  Impoundment  Construction  Required  For 

Replacement  (60%),   Plus  New  Structures  990  13,920  ac.   ft. 

(Impoundment  Design  Life  Expectancy  is  25  Years) 

Outdoor  Recreation 

Outdoor  recreations^'    including  fishing  and  hunting,  is  of  increasing 
economic  importance  in  the  area.     The  largest  concentrated  pressures,  in 
terms  of  fisherman  and  recreation  days,  occur  on  the  lowland  impoundments 
such  as  Boysen  Reservoir,  Bighorn  Lake  (Yellowtail   Reservoir),  Buffalo 
Bill   Reservoir,  and  Ocean  Lake,  but  stream  fishing,  sightseeing,  general 
tourism,  and  other  dispersed  activities  provide  the  largest  member  of 
participants. 

The  State  of  Wyoming  has  taken  the  position  that  it  is  the  State's 
responsibility  to  administer  the  rivers  within  its  boundaries,  and  that 
development  of  scenic  rivers  programs  and  other  similar  programs  affecting 
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the  water  of  Wyomim]  should  be  under  jurisdiction  of  the  State.  The  Shoshone, 
Wind,  and  Upper  Popo  Agie  Rivers  were  suggested  (1970)  in  the  State  Recreation 
Plan  for  designation  as  scenic  rivers. 

None  of  the  rivers   in  the  area  has  been  designated  as  a  Wild  and  Scenic 
River  under  the  Federal  Wild  and  Scenic  Rivers  Act  of  1968,  but  the  Wind 
River  above  Boysen  and  the  Clarks   Fork  from  Crandall   Creek  Bridge  to  Sun- 
light have  been  identified  as   river  reaches  that  qualify  under  Section  5(d) 
of  that  Act,  which  provides   that  the  free-flowing  potential   of  such  designated 
streams  must  be  evaluated  as  one  of  the  alternatives  covered  in  any  Federal 
report  on  the  water  and  related  land  uses  of  the  area. 

In  addition,  Public  Law  93-621,  passed  on  January  3,   1975,  amended  the 
Wild  and  Scenic  Rivers  Act  by  specifying  that  several   streams,   including  the 
Clarks  Fork  area  here  identified,  should  be  the  subject  of  special   studies 
to  determine  their  suitability  for  permanent  designation  as  wild  and  scenic 
rivers.     The  1975  Act  provided  that  Federal  studies  of  the  listed  streams 
would  not  be  undertaken  for  one  year,  thus  giving  the  States   first  option 
on  making  the  analyses,  but  it  also  provided  that  if  the  States   did  not 
act,  the  Federal   Government  would  make  the  studies  beginning  as  soon  as 
practical   after  the  year  had  passed.     In  the  case  of  the  Clarks  Fork,  the 
State  did  not  exercise  its  option  to  make  the  studies,  and  the  Federal 
Government,     with  the     U.   S.   Forest  Service  as  the  lead  agency,  has  under- 
taken the  review  specified  in  the  Act. 

Few  areas  in  the  Yellowstone  River  Basin,   or  elsewhere,  compare  with 
the  Upper  Clarks  Fork  in  the  scenic  grandeur  of  its  mountains,  valleys  and 
streams,  and  in  opportunities  for  the  hunter,  fisherman  and  camper.      Fair 
to  good  roads  afford  opportunity  for  the  sportsmen  and  traveler  to  penetrate 
the  mountain  vastness,  and  well-developed  trails  permit  the  horseman  or 
back-packer  to  get  to  remote  areas  without  extraordinary  difficulties. 
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Big  game  species  common  to  the  area  include  deer,  elk,  moose,  bighorn 
sheep,  antelope,  mountain  goats  and  bear.  The  only  mountain  goat  range  in 
Wyoming  lies  within  the  "U"  of  the  Clarks  Fork's  swing  through  the  State. 

Area  recreationists  are  fortunate  in  that  the  major  recreation  activities 
have  a  resource  base  with  a  capacity  for  expansion.     The  important  exceptions 
are  hunting  and  fishing,  and  even  here  there  are  some  opportunities  for 
limited  expansion.     In  terms  of  the  need  to  accommodate  expected  increases 
in  outdoor  recreation  participation,  there  is  a  greater  need  for  facilities 
than  for  land  acquisition.     Access  is  nevertheless,  a  significant  problem 
in  many  areas  of  non-public  land,  and  an  acquisition  or  easement  program 
is  needed.     Between  1975  and  1985,  the  Wind-Bighorn-Clarks  Fork  area  can 
expect  its  needs  for  recreation  area  and  facility  developments  to  triple, 
and  to  double  between  1985  and  2000. 

The  need  for  future  recreation  development  is  a  product  of  a  projected 
increase  within  the  area  and  the  State,  and  of  the  socioeconomic  circumstances 
of  the  population  that  will   change  during  the  1975-2000  period.     In  general, 
the  State's  population  will   receive  higher  incomes,  be  better  educated,  become 
more  urbanized,  and  move  into  occupational   categories  that  are  associated 
with  higher  participation  in  outdoor  recreation. 

Wyoming  residents  and  other  visitors  that  recreate  in  the  State  are 
oriented  toward  outdoor  recreation  activities  that  utilize  the  State's 
richly  endowed  natural  resource  base.  Fishing,  picnicking,  camping,  and 
hunting  are  the  activities  most  preferred  if  participation  is  a  measure  of 
preference.  On  the  other  hand,  the  activities  generally  require  manmade 
facilities,  and  for  the  most  part,  are  limited  with  respect  to  expansion 
by  budgetary  constraints. 

Increased  recreation  use  and  environmental  enhancement  can  be  compatible 
goals  with  proper  programs  and  facility  development.     In  recent  years  the 
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importance  of  protecting  the  cultural  heritage  has  been  recognized.     The  need 
to  develop  municipal   recreation  projects   is  also  apparent,  because  of  the  high 
percentage  of  general   population,   including  the  very  young,  elderly,  and 
handicapped,  that  use  this  major  outdoor  recreation.     Projects  to  develop 
camping,  picnicking,  and  general  water  sports   facilities  are  needed  so  that 
residents  and  out-of-State  visitors  can  enjoy  these  important  outdoor  experiences. 
Special   attention  needs  to  be  given  to  the  development  of  golf  courses,   tennis 
courts,   and  ski    and  snowmobile  areas,  since   participation   in   these  sports  will 
increase  significantly  by  1990.      Existing  use  is   shown  on  Table   IV-28. 
Problems  and  Concerns  on  National   Forests 

Problems  on  the  National   Forests^/ arise  primarily  because  of  increasing 
demands  on  limited  forest  resources  and  facilities.     Increasing  use  patterns 
at  both  the  national   and  local   levels  have  resulted  in  an  unprecedented  number 
of  visitors  to  the  forests  during  the  past  decade,  and  has  taxed  the  capability 
of  existing  facilities  and  areas.     Maintenance  of  campgrounds  has  become  a 
major  problem,  especially  during  the  off-season  periods  when  visitor  use  continues 
after  the   layoff  of  summer  crews. 

Heavy  use  of  facilities  along  the  major  access  routes  to  Yellowstone 
National   Park  has  also  threatened  soil   and  water  resources  and  resulted  in 
the   temporary  closure  of  a  number  of  campgrounds   in   the  Shoshone  Forest. 
Difficulties   in  providing  access  to  many  recreational   areas  has   intensified 
and  concentrated  visitor  use  problems.     Even  in  classified  wildernesses , 
heavily  traveled  corridors   are   showing  evidence  of  deterioration.     Also,   in 
many  areas,  the  existing  transportation  system  is  proving  inadequate  to 
satisfy  the  demand.     Primitive  roads  and  trails  are  particularly  inadequate 
to  handle   the  heavy   use  as   people  seek  more   remote  areas   for  recreation. 
Legal   access  has   also  become  a  problem  where  transportation  routes  cross 
private   lands  or  Indian  reservations.     Some  access  routes  previously  used 
by  the  public  have  been  closed,    further  compounding  the  problems   of  con- 
centrated use.  I\/-43 


Table  IV-  28  Existing  Recreation  Demand  (Use) 
National  Forest  Lands 
Wind-Bighorn-Clarks  Fork 


TYPF.  OF  ACTIVITY 

Annual 
Visitor  Days 

Total 

Conversion 
Factor  a/ 

Annual 
Activity  Days a/ 

LAND  BASED  ACTIVITIES 
SIGHTSEEING 

-  Bighorn   Shoshone 
Nat'l  Forest  Nat'l  Forest 
5,900        19,200 

25,100 

4.0 

100,400 

b/ 
SNOWMOBI LING- 

24,600 

19,400 

44,000 

2.0 

88,000 

HIKING  &  WALKING 

17,700 

48,600 

66,300 

2.0 

132,600 

CAMPING 

97,200 

362,600 

459,800 

1.5 

689,700 

PICNICKING 

10,500 

24,200 

34,700 

6.0 

208,200 

HUNTING^ 

40,000 

63,000 

103,000 

3.0 

309,000 

SKIIN^ 

8,600 

10,200 

18,800 

2.4 

45,120 

TOTAL  LAND  BASED 

204,500 

547,200 

751,700 

1,573,020 

WATER  BASED  ACTIVITIES 

POWER  BOATING  1,900  1,800  3,700  2.4  8,880 

e/ 

NON-MOTORIZED  BOATING"  1,100  2,700  3,800  1.7  6,460 

SWIMMING  100  300  400  6.0  2,400 

WATER  SKIING  100  100  200  4.0  800 


1,900 

1,800 

3,700 

1,100 

2,700 

3,800 

100 

300 

400 

100 

100 

200 

53,800 

74,700 

128,500 

0 

500 

500 

57,000 

80,100 

137,100 

FISHING  53,800     74,700     128,500         3.0         385,500 

HUNTIN( 


IG^  0  500  500  3.0  1,500 


TOTAL  WATER  BASED  57,000  80,100  137,100  405,540 

SOURCE:      RIM  REPORTS,     FORM  2300- IK 

dj     Activity  h.  recreation  day  are  assumed  to  be  equal.     Activity  day  calculated 
by  multiplying  visitor  day  by  the  conversion  factor,  which   represents  multi- 
ple activities  by  an  individual. 

b/     Snowmobiling  =  Ice  and  Snowcraft  Travel. 

c/     Land-based  hunting  includes  hunting  for  big  game,  small   game  &  upland  birds. 

d^/     Skiing  includes  both  downhill   &  cross  country  skiing. 

e/     Non-motorized  boating  includes  canoeing,  sailing,  and  rowing. 

f/     Water-based  hunting  =  waterfowl   hunting. 
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Enforcement  of  forest  regulations  associated  with  recreation  use  has 
increased  substantially  during  the  past  fev/  years.  Such  infractions  consist 
largely  of  vandalism,  wildlife  harrassment  and  poaching,  improper  off-road 
vehicle  use,  and  general  misdemeanor  misconduct.  With  continuing  population 
growth,  these  problems  can  be  expected  to  become  more  severe,  both  in  the 
absolute  numbers  of  infractions  and  in  the  severity  of  damage  to  the  resource 
base. 

Conflicting  and  competitive  land  uses  also  threaten  recreational  resources. 
Past  and  present  competition  between  big  game  and  domestic  livestock  for  the 
same  forage  has  deteriorated  some  areas  of  wildlife  habitat.  As  the  demand  for 
both  wildlife  and  livestock  production  increases,  problems  of  land  allocation 
and  resource  tradeoffs  will  intensify.  Mining  activities  threaten  the  recrea- 
tion resource  base  through  direct  consumption  of  land  and  potential  pollution 
of  rivers  and  lakes.  Careful  monitoring  of  mining  areas  will  be  needed  to 
protect  recreation  resources.  A  comprehensive  identification  of  important 
recreation  sites  and  areas,  as  well  as  wildlife  habitat,  is  needed  to  determine 
new  opportunities  for  dispersing  forest  use  and  for  protecting  recreational 
areas  from  competing  uses. 

The  numerous  dispersed  resources  of  the  Bighorns,  and  the  scenic  quality 
of  the  mountains. in  close  proximity  to  potential  coal  development  centers  makes 
increased  use  of  the  Bighorns  highly  probable.  Already,  enforcement  problems  on 
the  Forest  are  increasing  as  a  result  of  greater  recreational .use.  In  1975, 
■       the  Cloud  Peak  Primitive  Area  received  over  46,000  visitor  days  of  use,  and  if 

visitations  continue  to  increase,  permits  and  other  access  control  measures  may  be 
required  to  maintain  resource  quality.  Wildlife  poaching  has  been  a  problem  in 
the  past,  and  has  been  especially  detrimental  to  maintenance  of  the  small  moose 
population  in  the  Bighorns.  All  of  these  problems  can  be  expected  to  intensify 
with  increased  population  growth,  and  may  become  a  serious  drain  on  forest  resources, 
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A  number  of  the  11  commercial   tourist  facilities  operated  within  the  Bighorn 
National   Forest  are  presently  only  marginally  profitable.     This  resource  may 
represent  unused  capacity  that  could  accommodate  anticipated  additional 
recreational  use. 

The  Shoshone  National   Forest  encompasses  parts  of  three  mountain  ranges  - 
the  Beartooth,  Absaroka  and  Wind  River  Mountains.     Few  mountainous  regions  are 
as  diverse  and  spectacular  as  these  ranges,  characterized  by  immense  areas  of 
exposed  rock,  interspersed  with  mountain  meadows  and  forested  slopes.     Three 
classified  Wildernesses  and  one  classified  Primitive  Area,  encompassing  over 
1,000,000  acres,  are  found  on  the  Shoshone  Forest,  and  nearly  another  500,000 
acres  are  being  studied  for  possible  wilderness  classification.     The  Clarks 
Fork  of  the  Yellowstone  River  within  the  Forest  is  also  under  study  for 
classification  as  a  Wild  and  Scenic  River.     The  Shoshone  National   Forest  with 
its  vast  Wilderness,  hundreds  of  lakes  and  many  miles  of  trout  streams, 
numerous  alpine  glaciers,   large  big  game  herds  and  diverse  topography,   is 
truly  a  recreational   resource  of  national   importance. 

The  outstanding  backcountry  resources  and  proximity  to  Yellowstone  National 
Park  place  large  recreational   demands  on  the  Shoshone  Forest.     Over  600,000 
visitor  days  were  recorded  in  1975.     By  far  the  largest  single  use  is  camping. 
No  doubt,  much  of  this  use  occurs  as  stopover  visits  by  travelers  en  route  to 
other  areas,  but  the  wilderness  and  scenic  areas  within  the  forest  also  provide 
destination  attractions.     Fishing  is  the  largest  single  water-based  activity,  with 
other  water-related  activities,  such  as  swimming  and  water  skiing,  limited  by 
cold  water  temperatures.     Hunting,  especially  for  elk,  attracts  large  numbers  of 
sportsmen,  both  from  local   and  out-of-state  population  centers.     Winter  sports 
activities  are  becoming  increasingly  popular,  but  opportunities  are  limited  on  the 
Shoshone  Forest  because  of  accessibility  and  the  generally  rugged  terrain. 

To  accommodate  this  heavy  use  a  substantial  number  of  visitor  facilities  has 
been  developed.     Presently,   there  are  32  developed  campgrounds,  8  picnic  grounds 

'  IV-46 


(see  Chapter  II)   and  8  organization  campgrounds  within  the  Shoshone  Forest. 
Despite  this  high  level  of  development,  there  is  a  need  for  additional   facilities, 
especially  along  the  Shoshone  River  between  Cody  and  Yellowstone  National   Park 
and  along  the  Beartooth  Highway.     In  addition  to  Forest  Service  maintained 
facillities,   16  commercial  tourist  facilities  are  privately  operated  within  the 
forest.     These  facilities  form  a  large  segment  of  the  dude  ranching  industry, 
a  major  segment  of  the  local  economy.     Two  small   local-use  ski  areas  are  located 
within  the  forest. 

The  Shoshone  is  in  the  heart  of  the  finest  big  game  country  in  America 
and  has  been  recognized  for  years  for  the  abundance  and  variety  of  game 
animals.       Game  species   include  elk,  mule  deer,  mountain  sheep,  moose,  and 
black  and  grizzly  bear.     Other  wildlife  species  include  bald  and  golden  eagles, 
wolves,  coyotes,  waterfowl   and  songbirds.     The  many  miles  of  streams  and  rivers 
provide  excellent  fishing  for  brown,  brook,  cutthroat,  golden  and  rainbow 
trout  together  with  mackinaw  and  grayling.     Wildlife  is  an  extremely  valuable 
resource  on  the  forest,  so  much  so  that  a  majority  of  the  land  management 
practices  are  directed  toward  improving  wildlife  populations  and    habitat. 
Table   IV-29   lists  acreages  for  important  fishing  and  hunting  areas,  as  well 
as  other  dispersed-area  recreational   resources.     Problems  on  the  Forest  are 
concerned  primarily  with  providing  for  the  large  number  of  visitors  each  year. 
Because  of  the  rugged  terrain  and  the  transient  use  along  major  forest  highways, 
most  recreational   use  is  concentrated  on  a  very  small  portion  of  the  land  base. 
A  number  of  campgrounds  between  Cody,  Wyoming  and  Yellowstone  National  Park  have 
been  periodically  closed  to  protect  the  resources  of  the  site.     Even  in 
classified  wilderness  certain  heavily  traveled  corridors  are  showing  evidence 
of  deterioration.     Action  programs  are  needed  to  increase  the  supply  of 
tourist  facilities  along  the  main  access  routes  to  Yellowstone,  both  within 
the  National   Forest  and  on  private  lands.     Means  for  dispersing  current  and 
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Table  IV-29  Dispersed  Recreation  Area  Inventory 

National   Forest  Lands 

Wind-Bighorn-Clarks   Fork 


PRIiSKNT   ACRtAGL 


roTKriTIAL   ADDITIONS 


a/ 


WILDF.RjNESS 
ROADLESS  -  DEFERRED 


1,224,744 
207,800 


545,869 

N/A 


UNUSUAL  INTEREST 
ARCHEOLOGICAL 
HISTORICAL 

COMBINED  TOTAL 

GEOLOGICAL 

SCENIC 

VEGETATION 


120 

ITTTT 


TTTTT 


N/A 


N/A 


nTa 


40 


TTh'm 


TT^raD 


2,690 


7,420 


36,115 


IDENTIFIED  WILDLIFE  HABITAT 
BIG  GAME  HABITAT 

WATERFOWL  HABITAT 


139,000 
7,230 


N/A 


N/A 


FISH  HABITAT 
COLD  WATER 
WARM  WATER 

TOTAL  FISH  HABITAT 

WATER  AREAS 
LAKES /PONDS 
RIVER/STREAMS 
RESERVOIRS/IMPOUNDMENTS 
TOTAL 

BOATING 

FLAT   WATER 


14,774 


0 

■  14 

,^M 

7 

,624 

3 

418 

1 

,320 

12 

362 

2, 

474 

N/A 

"Wa" 


UTX 


N/A 


N/A 


N/A 


ZONES 

ROADSIDE 
TRAILS IDE 
WATERFRONT 
BUFFER 


9,59 


iV. 


b/ 


145,710 


IT^TbT 


N/A 

1T7A" 


N/A 
N/A 


![/  Columns  are  not  additive  due  to  possible  double  counting 

b/  Acri;age  sliown  is  area  of  roads  or  trails.   Total  travel  influence  zone 


38,585A. 
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projected  use  to  lesser  used  portions  of  the  forest  are  also  needed  to  protect 
the  character  of  existing  wilderness  and  other  high-value  areas.  Development 
of  additional  interpretive  facilities  may  help  encourage  greater  dispersed- 
area  activities  and  improve  public  awareness  about  the  sparsely  used  areas 
of  the  forest.  The  identification  of  critical  wildlife  habitat,  especially 
for  threatened  and  endangered  species  such  as  the  grizzly  bear,  is  needed 
in  order  to  better  protect  and  increase  wildlife  populations. 
Rivers 

Throughout  much  of  the  area,  the  river  and  stream  courses  provide  the 
principal  topographic  diversity  of  the  region.  This  diversity  may  be  nothing 
more  than  a  shallow  valley  with  trees  and  shrubs  along  the  banks  of  a  mean- 
dering stream.  Or  it  may  involve  mountain  valleys  among  majestic  peaks  and 
forested  wonderlands.  In  the  planning  area,  the  Clarks  Fork,  Shell  Creek, 
and  some  other  streams  flow  through  outstanding  canyons.  These  streams  and 
many  others  maintain  excellent  trout  fisheries  which  when  added  to  their  scenic 
values,  result  in  their  being  significant  national  recreation  resources. 

The  major  point  is  that  rivers  of  the  area,  regardless  of  whether  they  are 
meandering  streams  through  farmland  or  raging  white  water  in  deep  canyons,  are 
critical  to  aesthetics,  scenery,  and  outdoor  recreation  of  the  region.  Often, 
the  focus  of  activity  of  both  nature  and  man  in  the  area  is  on  the  streams 
and  rivers  of  the  region.  This  attention  augments  the  importance  of  water 
to  the  area. 

It  was  the  rivers  of  the  area  that  became  the  highways  of  exploration  and 
settlement  of  the  region.  Most  of  the  known  sites  of  Indian  villages  and 
other  Indian  culture  are  found  along  rivers.  However,  scientific  knowledge 
of  prehistoric  man  in  the  area  is  incomplete  since  archaelogical  surveys  and 
salvage  largely  has  been  confined  to  water  resource  development  programs, 
except  for  chance  findings.  The  early  historic  record  is  highlighted  by  the 
fur  trader  and  the  trapper.  As  settlements  became  established,  the  river 
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valleys  became  the  critical  areas  because  of  the  availability  of  water  for 
irrigation.  Even  later  roads  tended  to  follow  the  rivers  where  it  was  practical, 
if  for  no  other  reason  than  that  the  shortest  routes  between  communities 
being  built  there  was  via  the  river  valley. 

Much  of  the  wildlife  of  the  region  exists  or  at  least  winters  in  the 
stream  valleys.  For  recreationists,  this  means  that  the  stream  valleys  are 
the  centers  for  hunting  and  simply  seeing  wildlife.  When  the  existing  benefits 
and  potential  benefits  of  the  rivers  and  streams  of  the  region  are  evaluated, 
it  is  clear  that  the  recreation  use  of  those  waterways  brings  great  economic 
gain  to  the  resident  population,  with  little  impact  to  the  natural  environment. 
Planning  that  emphasizes  recreational  values  can  result  in  an  economic  ad- 
vantage to  the  region.  Such  a  philosophy  does  not  mean  that  coal  or  other 
development  is  necessarily  incompatible  with  the  maintenance  of  rivers  and 
streams  in  their  natural  state.  It  does  mean,  however,  that  planning  is 
necessary  to  avoid  doing  irreparable  damage  to  the  region's  resources.  In  this 
case,  plans  to  protect  the  recreation  and  aesthetic  values  of  the  natural 
streams  and  rivers  need  to  be  established  quickly.  Coordinated  planning 
efforts  of  all  concerned-  i.e..  Federal,  State,  and  local  interests-  working 
toward  minimizing  the  areas  of  conflict  of  uses  need  to  start  immediately. 

National  Value  Rivers 

The  area  contains  several  streams  that  have  such  outstanding  natural 
qualities  as  to  place  them  in  the  category  of  having  national  values,  although 
only  the  Clarks  Fork  Canyon  is  officially  recognized  as  a  "National"  stream. 
The  Clarks  Fork  originates  in  Montana  not  far  from  Cooke  City.  After  crossing 
the  Wyoming  State  line,  the  river  crosses  US  212  at  the  Crandall  Creek  Bridge 
and  soon  goes  into  one  of  the  most  picturesque  canyons  of  the  west.  It  comes 
out  of  the  canyon  only  a  little  over  20  miles  downstream,  but  for  that  distance 
the  Clarks  Fork  is  a  classic  stream  offering  important  natural  and  recreation 
values.  The  Study  Team  believes  that  this  stretch  of  river  should  be  preserved 
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in  its  present  condition,  and  supports  the  currently  on-going  studies  that  may 
lead  to  it's  designation  as  part  of  the  National  Wild  or  Scenic  River  System.^ 
The  team  also  believes  that  the  Clarks  Fork  above  Crandall  Creek  to  the  head- 
waters should  be  designated  a  recreational   river,  this  to  assure  it's  continued 
availability  for  relatively  unrestricted  public  use. 

The  State  of  Wyoming  has  taken  the  position  that  It  is  the  State's   respons- 
ibility to  administer  the  rivers  within   it's  boundaries,  and  that  development 

of  scenic  rivers  programs  and  other  similar  programs  affecting  the  water  of 

42/ 
Wyoming  should  be  under  jurisdiction  of  the  State. —     The  Shoshone,  Wind,  and 

Upper  PoPo  Agie  Rivers  were  suggested  (1970)   in  the  State  Recreation  Plan  for 

designation  as  scenic  rivers;   in  addition  to  the  portion  of  the  Clarks  Fork 

discussed  above. 

Regional  Value  Rivers 

In  addition  to  those  rivers  considered  to  have  national   values,  many  have 
regional   significance.     Virtually  all   of  the  major  streams  and  perennial 
tributaries   in  the  area  provide  fishing,  hunting,  sight-seeing  and  other 
values   for  people  from  outside  of  the  local   communities.     As  pressures  on  the 
more  limited-recreational   opportunities   in  other  parts  of  Wyoming  and  bordering 
states   increases,  the  regional   values  of  the  area's  streams  will    inevitably 
increase,   providing  the  quality  of  the  streams  can  be  maintained  or  improved. 

Areas  of  Special  Concern 

Visitor  Use  and  Effects  Upon  Park  Resources 

With  the  exception  of  the  momentary  downturn  in  National   and  State  park 
visitation  resulting  from  the  gasoline  shortage  of  1973-74,  over  the  past 
decade  parks  in  general  have  experienced  significant  annual   increases  in  their 


a/     Under  the  provisions  of  PL  93-621,  January  1975,  this  stretch  of  the  Clarks 
Fork  was  identified  for  study  under  section  5(d)  of  the  Federal  Wild  & 
Scenic  River  Act. 
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visitation.  This  rapid  increase  has  come  at  a  time  when  park  management, 
operation,  and  development  have  been  guided  by  austerity.  Congress  has 
recently  provided  additional  funds  for  Park  operations,  but  the  problems  of 
increased  visitation  have  reached  the  point  where  additional  funds  may  not 
be  the  proper  solution.  It  may  be  impossible  to  accommodate  increased  visitation 
year  after  year  without  endangering  the  Mery   resources  that  the  parks  were 
established  to  protect. 

It  is  extremely  difficult  to  know  when  the  saturation  point  has  been 
reached  for  a  given  resource.  But,  it  is  apparent  that  some  areas  already 
are  over-used,  and  it  may  be  futile  to  continually  develop  more  and  more  of 
a  park  to  meet  increasing  use  demands.  Part  of  the  answer  may  lie  in  the 
establishment  and  development  as  appropriate  of  more  parks  at  the  Federal, 
State  and  local  levels.  Indian  Tribes  may  also  be  able  to  assist  in  this 
effort  by  establishing  public  park  areas  within  their  reservations.  Certainly 
it  appears  that  future  visitor  demands  and  pressures  should  be  distributed 
over  a  wider  network  of  park  resources  to  the  benefit  of  the  user  and  the 
resource. 

Development  of  Energy  Related  Recreational  Resources 

This  Nation  unquestionably  faces  an  energy  problem  that  will  result  in  the 
construction  of  pipelines,  power  generating  stations,  coal  mines  and  other 
energy- related  facilities.  New  population  concentrations  and  patterns  will 
affect  existing  conriunities  or  sparsely  populated  areas.  The  development, 
operation,  and  ongoing  maintenance  of  energy-related  facilities  will  bring 
additional  pressure  to  use  existing  or  develop  new  recreation  facilities. 
If  new  park  areas  are  not  developed  this  new  pressure  for  visitor  use  on 
existing  areas  will  subject  the  natural  resources  to  the  same  detrimental 
effects  already  described. 
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Another  concern  that  relates  to  energy  resource  development  is  the  survey, 
inventory,  and  protection  of  as  yet  undiscovered  cultural  resources.  Within 
the  extensive  areas  known  to  contain  energy-related  mineral  deposits  the  potential 
for  discovering  outstanding  cultural  resources  is  great.  Adequate  surveys 
should  be  completed,  cultural  resources  identified  and  mitigative  steps  developed 
to  insure  their  protection.  Subsurface  cultural  resources  discovered  during 
the  actual  development  of  these  energy  resources  should  also  be  considered 
and  plans  developed  for  their  ultimate  protection.  Deterioration  of  air  and 
water  resources  and  its  effect  upon  units  of  the  National  Park  System  are  also 
of  concern.  Deterioration  of  these  resources  is  often  slow  but  insidious  in 
its  effect  upon  the  ecosystem.  Adequate  monitoring  resulting  in  scientific 
prediction  of  future  effects  must  be  carried  out  and  determi nations  made  of 
acceptable  limits  of  degradation.  It  is  worth  noting  that  parks  often  serve 
as  the  standard  of  measure  or  the  control  unit  in  determining  the  effects  of 
pollution  of  the  ecosystem;  these  benchmark  areas  must  be  protected  to  provide 
the  basis  for  scientific  comparison  in  determining  the  trade-offs  involved 
with  development. 

State  and  Local  Agency  Park  and  Recreation  Resources 
Pressures  continue  to  develop  to  get  Federal  agencies  to  study  and  ultimately 
assume  the  responsibility  for  administering  natural,  historical, and  recreation 
resources  which  are  known  to  have  less  than  national  significance.  Many  of  these 
areas  do,  in  fact,  warrant  protection  and  designation  as  parks.  However,  under 
existing  conditions,  the  Study  Team  seriously  questions  the  merit  of  adding  these 
areas  to  the  National  Park  System,  even  though  the  financial  problems  of  the 
State  or  local  areas  are  obvious.  By  memorandum  of  agreement,  the  lands  surrounding 
Bureau  of  Reclamation  reservoir  projects  are  generally  administered  as  park  or 
recreation  areas  by  units  of  State  or  local  government.  Because  of  a  lack  of 
funds  at  the  Federal,  State,  or  local  levels,  the  administering  agencies  are  finding 
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it  extremely  difficult  to  operate  and  develop  the  areas  to  meet  public  demands. 
Ihis   results  in  an  increased  burden  on  the  part  of  State  or  local   agencies  to 
support  the  other  areas  within  their  system.     Legislation  was   introduced  in  the 
y4th  Congress  to  rectify  this  situation  but  it  did  not  pass.    If  adopted,   it 
would  have  provided  the  Bureau  of  Reclamation  with  the  authority  to  administer 
some  of  the  older  areas  and  new  reservoir  project  recreation  lands.     It  would 
also  have  provided  for  additional   funding  to  State  and  local   agencies.     Here, 
again,  the  Study  Team  favors   local   or  State  administration  of  these  areas. 

The  Natural   Landmarks  Program 

For  many  years  the  National  Park  Service  has   conducted  studies  to  identify 
nationally  significant  sites  containing  outstanding  natural   physiographic  and 
ecological   phenomena.     Sites  found  to  qualify  under  scientific  criteria  are 
designated  as  natural    landmarks  by  the  Secretary  of  the  Interior.     Also  this 
program  has  provided  background  data  for  use  in  proposing  sites  to  Congress  for 
consideration  as  national  parks.     However,  unless  designated  as  a  unit  of  the 
National   Park  System  the  legal  means  to  protect  these  sites  which  qualify  as 
natural    landmarks   is  lacking.     This  situation  leads  to  the  desecration  of  the 
sites,  or  at  the  very  least,  harmful  practices  which  threaten  their  integrity 
since  many  of  the  sites  are  located  on  private  lands  where  the  rights  of  the 
landowner  are  at  stake.     It  seems  that  an  educational   program  encouraging 
site  protection  is  warranted.     For  public  land  sites,  the  Study  Team  proposes 
legislation  that  would  provide  legal  protection   for  the  sites,  establish 
administrative  procedures  for  their  care,  and  provide  at  least  minimum  funding 
for  their  protection. 

Scenic  Easements  Needs 

Many  of  the  area's  streams  have  tremendous  value  for  sight-seeing,  hiking 
picture  taking,  and  other  uses  that  do  not  require  changes   in  existing  land 
uses.     In  fact,  the  value  lies   in  maintaining  the  existing  environment.     One 
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way  to  insure  continued  availability  and  attractiveness  of  the  streams   is  to 
acquire  easements  that  would  permit  the  landowner  to  continue  present  activities, 
but  would  prohibit  subdivision,  construction  of  major  buildings,  or  other  new 
activities   in  the  easement  area  that  would  detract  from  the  environmental 
values  of  the  stream.     Such  easements  generally  cost  50  to  100  percent  of  the 
sale  value  of  the  land. 

Summary  of  Recreation  Needs 

Table  IV-30   summarizes  existing  and  anticipated  participations   in  recrea- 
tion activities  in  the  area,  by  resident  and  out-of-State  users.     Table  IV-31 
relates  total   demand  to  available  supply,  of  activity  occasions.     Table  IV-32 
relates  total   needs  for  land  and  water  to  the  available  supply,  and  Table   IV-33 
shows  the  additional   facilities  needed  to  meet  future  demands. 

Recreation  Water  Use 

The  present  and  anticipated  future  consumptive  uses  of  water  assigned 
directly  to  outdoor  recreation  are  small.  Recreation  uses  are  largely 
nonconsumptive,  although  some  stock-pond  use  and  evaporation  could  probably  be 
assigned  to  wildlife  preservation. 

Land  Conservation 


The  objective  of  installing  land  conservation  measures  is  to  make  wise  use 
of  soil,  water,  and  plant  resources  within  their  capabilities,  provide  for 
treatment  according  to  need  so  as  to  preserve,  maintain,  and  enhance  resource 
values.  Land  conservation  is  achieved  by  controlling  or  ameliorating  the 
forces  that  affect  the  resources  -  water,  wind,  fire,  and  climate.  Measures 
that  protect  the  land  from  these  natural  forces  affect  both  yield  and  quality 
of  water  and  productivity  of  the  land. 
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Table  IV-30  Projected  Participation  in  Selected  Outdoor  Recreation  Activities 
Wind-Bighorn-Clarks  Fork  Rivers  Drainage  Area  of  Wyoming 

fl^t-iw,-^-w      ■" 1976  1985  2000 


Boating 
Resident 
Out-of-State 

119,005 
80,090 

138,229 
124,698 

170,271 
199,047 

TOTAl 

199,095 

262.927 

369,318 

Camping 
Resident 
Out-of-State 

165,547 
336,391 

190,683 
525,356 

232,577 
840,300 

TOTAL 

501.938 

716,039 

1,072,877 

Fishing 
Resident 
Out-of-State 

486,750 
179,124 

543,701 
307,130 

638,620 
520,475 

TOTAl 

665,874 

850,831 

1,159,095 

Hiking 
Resident 
Out-of-State 

179.382 
175,435 

210.552 
264,392 

262.504 
412,656 

TOTAL 

354.817 

474,944 

675,160 

Hunting 
Resident 
Out-of-state 

103,250 

NA 

113,490 

NA 

130,557 
NA 

TOTAL 

103.250 

113,490 

130,557 

Picnicking 
Resident 
Out-of-state 

75,821 

154,068 

84,545 
230,542 

99,087 
358,001 

TOTAL 


229,889 


315.087 


457,088 


Playing  games/Sports 


Resident 

118,879 

142,334 

181,428 

Out-of-State 

NA 

NA 

NA 

TOTAL 

118,879 

142,334 

181,428 

Sw  imming 

Resident 

230,994 

269,039 

332,449 

Out-of-State 

212,283 

330,399 

528,593 

TOTAL 

443,277 

599,438 

861,042 

Water  skiing 

Resident 
Out-of-State 

40,629 
18,283 

52,018 

26,762 

71.001 
40,895 

TOTAL 

58.912 

78,780 

111,896 

Skiing  (snow) 

• 

Resident 
Out-of-State 

80,097 

NA 

80,097 

108,621 

NA 

156,162 

NA 

TOTAL 

108,621 

156,162 

Snowmobiling 

Resident 
Out-of-state 

61,994 
NA 

74,510 
NA 

95,370 
NA 

TOTAL 

61,994 

74,510 

•   95,370 
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Table  IV-31    SuddIv,  Demand.  Need  Analvsis 
Wind-Bighorn  Clarks  Fork 


Activity 

DEMASD-^ 
Activity  Occasions 

Activ 

SUPPLY 
ty  Occasions 

NEElt/ 
Activity  Occasions 

f^nlc^ 

Driving  i   sightseeinj 

NA 

YEAR 

1976 

NA 

NA 

Swinriing   (beach) 

443,27; 

NA 

KA 

Uatcr  skLing 

53,912 

1,977,027 

(+)    1,938,115 

fulling 
Picnicking  — ' 

665,874 

NA 

NA 

229,839 

117,900 

(-)   111.989 

Nature  walks 

NA 

NA 

NA 

Bojting/Canoc  tng 

119,005 

9,737,597 

(+)   9,618,592 

Hunting-b/ 

103,250 

NA 

NA 

CaoplnE-S/ 

501,938 

1,612,800 

(+)    1.110.862 

Hiking 

b/ 

Playing  gjmea/Sporcs 

354,817 

NA 

NA 

118,879 

2,037,910 

(+)    1,969.031 

Winter  sgqrts. 
Skiing       D/ 
SnoimobllTng    D/ 

80,097 
61,994 

KA 
NA 

NA 
KA 

^£Aa  13" 

Driving  (  sightseeing 

NA 

NA 

HA 

Swimming  (beach) 

599.938 

NA 

KA 

Water  skiing 

78,780 

1,977,027 

(+)    1,898.247 

Fishing  a/ 
Picnicking-^/ 

850,831 

NA 

NA 

315,087 

117,900 

(-)    197.187 

Nature  unlks 

NA 

NA 

NA 

Boating/Canoeing 

262,927 

9,737,597 

(+)   9,474,670 

Hunting      b/ 
Canning     ^ 

113,490 

NA 

NA 

716,039 

1,612,800 

(+)    896,761 

Hiking 

474,944 

NA 

NA 

Playing  ganes/Sports-    u/ 

142,334 

2,087.910 

(+)    1.945.576 

Winter  sports 
Skilnt       b/ 
SnO(/mob  i  ring     Qf 

108,621 
74,510 

NA 
NA 

NA 
NA 

VEAR  2000 

Driving  t   sightseeing 

NA 

NA 

NA 

Suin-mlng   (beach) 

861,042 

NA 

NA 

Water  skiing 

111,897 

1,977.027 

(+)   1.865.130 

Fishing- a/ 
Picnicking- °/ 

1,159,095 

NA 

NA 

457,088 

117.900 

(-)    339,183 

Nature  walks 

NA 

NA 

NA 

Boating/Canoeing 

369,318 

9,737,597 

(+)   9.370.040 

Hunting     £/ 

130,557 

NA 

NA 

Canping-     a/ 

1,072,877 

1,612,800 

(+)    539.923 

Hiking 

675,160 

NA 

NA 

Playing  gaires/Sports 

181,428 

2,087,910 

(+)    1.906.482 

Winter  spilc^ 
Ski  Ing    H/      ,     , 
SnouTiobilingD/ 

156,162 
95,370 

NA 
NA 

NA 
NA 

3/    Data  pcovidod 

D/   UnUs  a:3    ImllcaEtd   1 
C/    *   Indicates   a   surpli 


by   Fish   and   midlife  Ad   Hoc   U'ork  Croup. 
lTC   synonorr.ous  wlch   total    requlrcmencs . 
s,   '   indicates  a  nead- 
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Table   IV-32   Recreation  Area  and  Facility  Needs 
Wind-Bighorn-Clarks  Fork  River  Drainage  Area 


Activity 

DLF'  3 

/ 

Denand  (units) 

Su:>ply  (units) 

Needs  (units) 

1976 

Swirinlnfi 

(6649) 

30.5  acres  u;>ter 
66.5  acres  land 

NA 
NA 

NA 
NA 

Walcr  s'Kiing 

(883) 

2,916  acres  water 

72,491  acres  water 

(+) 

69,574  ac.  water 

10.9  acres  land 

123,942  acres  land 

(+) 

123,931  ac.  land 

Fishing 

(4494) 

NA 

NA 

NA 

Picnicking 

(2137) 

118.7  acres 

170  acres 

(+) 

51  acres  land 

Nature  walks 

- 

- 

-- 

- 

Boddng/Canoelng 

(1904) 

1,275  acres  water 

72,491  acres  water 

(+) 

71,216  ac.  water 

23.5  acres  land 

123,942  acres  land 

(+) 

123,918  ac.  land 

Hunting 

(6680) 

NA 

NA 

NA 

Cam[>]u^ 

(603  3) 

633.7  acres  land 

19,622  acres  land 

(+) 

18,938  ac.  land 

Hiking 

(5588) 

NA 

NA 

NA 

Playing  games/Sports 

(1034) 

31.3  acres  land 

703  acres  land 

(+) 

672  acres  land 

Winter  sports 

Skiing 

(1177) 

15.7  acres  land 

MA 

NA 

Snoumobillng 

(911) 

NA 

NA 

NA 

Sw  inn  ing 

(6999) 

41.2  acres  water 
89.9  acres  land 

NA 

NA 

Water  skiing 

(1132) 

3,900  acres  water 
14.6  acres  land 

72,491  acres 
123,942  acres 

Fishing 

(5743) 

NA 

NA 

Picnicking 

(2930) 

163  acres  land 

170  acres 

Nature  walks 

NA 

NA 

NA 

Boating/Canoe 

ing 

(4207) 

2,819  acres  water 
52  acres  land 

72,491  acres 
123,942  acres 

Hunting 

(7343) 

NA 

NA 

Canping 

(3678) 

904  acres  land 

19,622  acres 

Hiking 

(6730) 

KA 

NA 

Playing  games 

/Sports 

(1238) 

36  acres  land 

703  acres 

Winter  sports 
Skiing 
Snowmobilln 

E 

(1597) 
(1095) 

21  acres  land 
NA 

NA 
NA 

KA 
NA 

(+)  63,591  ac.  water 
(+)  123,927  ac  land 

NA 

(+)  7  acres  land 

NA 

(+)  69,600  acres  water 
(+)  123,890  ac.  land 

NA 
(+)  18,718  acres  land 

NA 
(+)  667  acres  land 


NA 
NA 


SwiPM^ing 

(12,916) 

59  acres  water 

NA 

129  acres  land 

NA 

Water  skiln,*; 

(1678) 

5539  acres  water 

72.491  acres 

21  acres  land 

123,942  acres 

Fishing 

(7624) 

NA 

NA 

Picnicking 

(4251) 

236  acres  land 

170  acres 

Nature  walks 

NA 

NA 

NA 

Bo.it  tng/Canocing 

(5909) 

3959  acres  water 

72,491  acres 

73  acres  land 

123,942  acres 

Hunt Inp 

(8447) 

NA 

MA 

C.impitlg 

(13,003) 

1354  acres  land 

19,622  acres 

Hiking 

(9570) 

NA 

NA 

Playing  gancs/Sporls 

(1578) 

48  acres  land 

703  acres 

Winter  sports 

Skiing 

(2296) 

31  acres  land 

NA 

Snownob  i 1 1  nn 

(1402) 

NA 

NA 

NA 

NA 

(+)  66,952  acres  water 
(+)  123,921  ac.  land 

NA 

(-)  66  acres  land 

KA 

(+)  63,432  ac.  water 
(+)  123,869  ac.  land 

KA 

(+)  13,268  ac.  land 
NA 
(m)  655  acres  land 


NA 

NA 


a/, 


_^/  Ooslen  Lond  Factor  (DLF)  vas  decernlned  by  the  Bureau  of 
J-  o  rcjsurc  of  Clio  facility  or  area  requircrcnt  for  peak  weekt 


Ouctloar  Recreation.   It  was  developed 
ind  use. 
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Table  IV-33  Recreation  Area  and  Facility  Needs  Assessment 
Wind-Bighorn-Clarks  Fork  Rivers  Drainage  Area 


Activity 


Demand 


a/ 


Supply 


Additional 
Keeda 


Swimming  (outdoor) 

Water  skiing 

Fishing 

Camping  and  Picnicking 

Nature  walks 

Boat Ing/Cnnoelng 

Hunting 

Hiking 

Playing  games/Sports 

Winter  sports 
Skiing  . 
Snowmobillng 


J,0,86ii  occasions 
1,200  U.S.  parties 


Year   "'^ 


1,5^0  occasions 
3>SS9  occasions 


6  outdoor  pools 
72,491  acres  water 

47  ramps 

72,491  acres  water 


10,089  occasions 

RA 

4,950  units  £' 

4,742  units 

(NO  DATA) 

1,871  boating  parties 

47  ramps 

5,022  occasions 

NA 

6,451  occasions 

NA, 

930  acres 

703  acres 

4  ski  areas 

6  to  8  million  acres 


Adequate 
Adequate 

Adequate 
Adequate 

NA 

208  unlta 


Adequate 

HA 
Adequate 
227  acres 


Adequate 
Adequate 


Year 


2000 


Swtn!;:;l:ip 

Water  skiing 

Fishing 

Camping  anJ  Picnicking 

Nature  walks 

Boat ing /Canoeing 

Huntins 

Hiking 

Playing  games/Sports 

Winter  sports 
Skiing 
Snoimobiling 


21,103  occasions 

2,279  w.s.  parties 

17,562  occasions 
10,057  units  — ' 

2,577  boating  parties 

7,615  occasions 
12,275  occasions 
1,150  acres 


3,003  occasions 
5,521  occalons 


6  outdoor  pools 
72,491  acres  water 


2  to  3  poola 
Adequate 


47  ramps 
72,491  acres 

9  ramps 
Adequate 

HA 

NA 

4,742  units 

5,315  unl 

(NO  DATA) 

47  ramps 
72,491 

20  ramps 
Adequate 

NA 

NA 

NA 

NA 

703  acres 

454  acres 

4  ski  areas 

6  to  8  million  acres 

Adequate 
Adequate 

~J      Demand  figures  represent  estimated  participants  or  participating  parties  on  a 
peak  day. 


Oj  Camping  and  picnicking  unit  needs  were  calculated  on 
45  percent  of  expected  total  peak  day  use.  This  action. is 
activity  that  occurs  at  undeveloped  sites  and  to  provide  a 
ments  of  normal  weekend  use. 


the  basis  that  facilities  would  be  provided  for 
taken  to  allow  for  the  camping  and  picnicking  - 
level  of  facilities  that  would  meet  the  require- 
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Historical  Development  of  Land  Use 

The  fur  trade  was  almost  the  sole  commercial  use  of  the  vast  natural 
resources  in  the  Yellowstone  Study  Area  offered  during  the  period  from  1806 
to  1850.  About  1880  it  was  realized  that  the  Area  offered  excellent  ranching 
possibilities,  and  within  the  next  few  years  it  was  completely  stocked  with 
cattle.  The  first  sheep  were  brought  into  the  Area  about  1876. 

Early  development  of  cultivation  was  made  under  the  Homestead  Act  of  1862 
and  the  Desert  Land  Act  of  1877  which  initially  limited  settlement  to  160  and 
640  acres,  respectively.—   The  first  diversions  for  irrigation  were  made  about 
1883.  Passage  of  the  Carey  Act  in  1894  added  impetus  and  organization  to 
irrigation  development. 

Under  the  Reclamation  Act  of  1902,  the  Federal  Government  undertook  the 
development  of  irrigation  systems,  including  storage  facilities,  and  Buffalo 
Bill  Dam  was  completed  in  1909.  The  Stock  Raising  Homestead  Act  of  1916  pro- 
vided for  the  settlement  of  nontillable  grazing  land,  and  was  a  little  more 
lenient  in  that  it  allowed  for  settlement  of  640  acres.  Extensive  areas  in 
the  mountains,  where  some  of  the  best  range  lands  were  situated,  were  trans- 
ferred to  private  ownership  under  this  act. 

Beginning  about  1880  cattle  and  sheep  were  grazed  on  the  "free"  or  cheap 
range  with  little  regard  for  proper  grazing  capacity.  The  severe  overloading 
of  the  ranges  on  poor  soils  with  low,  undependable  rainfall  had  an  adverse 
effect  on  the  native  vegetation.  Density  of  plants  was  severely  reduced  and 
many  of  the  most  desirable  species  became  nearly  extinct.  An  increase  in 
big  game  numbers  resulted  from  their  protection  by  law  and  added  to  the  over- 
load on  range. 

Although  the  Organic  Act  of  1897  provided  for  some  control  of  the  range 
use,  it  was  not  until  the  1930's  that  strict  control  measures  were  actually 


a/  Entry  under  the  Desert  Land  Act  was  subsequently  reduced  to  320  acres, 
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enforced  on  Federal    lands.     The  Taylor  Grazing  Act  and  the  Indian  Reorganization 
Act  of  1934,  and  the  Soil   Conservation  Act  of  1935  added  emphasis  to  the  proper 
use  concept  on  both  federally  owned  and  private  lands.     Range  improvement  and 
soil   and  moisture  conservation  programs  were  initiated  in  an  attempt  to  repair 
the  damage  caused  by  over  50  years  of  uncontrolled  grazing.     Starting  in  1933, 
the  Civilian  Conservation  Corps  provided  some  of  the  first  structural  works 
in  soil   conservation.     Since  1940,  acute  awareness  of  the  need  for  conservation 
of  the  basic  natural   resources  -  soil   and  water  -  has   led  to  the  development 
and  implementation  of  many  conservation  programs.     Primary  among  these  are 
conservation  farming  techniques  and  improved  forest  and  range  management 
practices,     with  more  extensive  application  and  better  enforcement  of  these 
practices.     The  Multiple  Use-Sustained  Yield  Act  of  1960  for  National  Forest 
Lands  and  the  Federal   Land  Policy  and  Management  Act  of  1976  for  the  Public 
Domain  Lands  have  added  impetus  to  land  conservation  by  insuring  that  conser- 
vation values  would  not  be  sacrificed  to  enhance  other  resources. 

Effects  of  Land  Conservation 


Land  conservation  measures  preserve  and  improve  the  land,  water  and  plant 
resources.     Measures  specifically  designed  to  control  wind  and  water  erosion 
also  contribute  to  the  reduction  of  flood  hazards  in  rural   and  urban  areas, 
improve  water  disposal   or  removal   in  needed  areas,  and  generally  enhance 
recreational   and  fish  and  wildlife  values.     While  measures  may  vary  from  one 
area  to  another,  the  long-term  result  common  to  nearly  all  measures  is  that  of 
sustained  or  increased  production.     Land  conservation  measures,  such  as   improved 
irrigation  systems,  would  decrease  diversion  water  requirements.     The  additional 
water  salvaged  by  improved  efficiency  could  be  used  to  supplement  the  supply 
for  existing  irrigated  lands,  bring  new  acres  into  production,   or  remain  in  the 
stream  for  other  uses. 
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Management  of  forest  land  will   reduce  snow  and  rainfall  evaporation  from 
dense  forest  canopy.     Proper  thinning  and  harvest  will   allow  snowmelt  and  rain- 
fall  to  accumulate  as  ground  water  and  runoff. 

A  recent  comprehensive  study  in  the  Platte  River  Basin  in  Nebraska  illus- 
trated that  sediment  delivery  could  be  expected  to  decrease  by  7  percent  for 
each  10  percent  of  land  adequately  treated.-^'     The  draft  report  of  the  National 
Commission  on  Water  Quality  estimates  that  if  land  conservation  measures  were 
applied  to  all   farmland  nationally,  the  result  would  be  a  50  percent  reduction 
in  stream  sediment  loads,  as  well   as  an  accompanying  reduction  in  such  related 
pollutants  as  nutrients  and  pesticides. 

A  frail   lands  study  conducted  by  the  Agricultural   Research  Service  in 
Northeast  Montana  indicated  that  contour  furrowing  increased  available  soil 
water  in  the  0  to  24  inch  profile.     Over  a  7  year  period  the  days  of  available 
soil  water  increased  from  35-100  percent  on  various  sites.     The  increased 
water  on  the  contour  furrowed  treatments  resulted  from  both  a  decrease  in  run- 
off and  an  increase  in  snow  catch. 

Current  Status  and  Projected  Requirements 

The  current  status  of  land  conservation  in  the  Wind-Bighorn-Clarks   Fork 
planning  area  is  that  9,003,860  acres   (62  percent)  of  the  land  are  adequately 
treated.     This   includes  7,170,106  acres  located  on  Federal   lands  and  1,832,700 
acres  on  non-Federal   lands. 

In  determining  the  projected  requirements  for  land  conservation,   it  has 
been  assumed  that  this  is  all   land  not  now  classified  as  adequately  treated. 
For  this  reason,  the  projected  requirements  are  the  same  for  both  1985  and 
2000.     As  of  1975,   it  is  estimated  that  there  were  5,558,350  acres  that  still 
needed  the  application  of  some  land  conservation  measures  before  they  could  be 


a/     Land  adequately  treated-land  on  which  the  conservation  measures  essential 
to  its  sustained  use  have  been  applied. 


IV-62 


considered  as  adequately  treated.  The  total  estimated  cost  to  install  this 

treatment  is  $102,354,000.  A  breakdown  of  the  area  needing  treatment  by  land 

use  and  ownership  is  shown  in  Table  IV-34.  The  treatment  needs  listed  in  the 

table  address  basic  protection  of  soil,  water  and  vegetation  resources,  and 

do  not  necessarily  include  intensive  land  management  practices  designed  to 

increase  resource  productivity. 

16/ 
Fish  and  Wildlife 

The  area  offers  some  of  the  best  fishing  streams  and  lakes  in  the  inter- 
mountain  west.  Principal  species  are  rainbow,  brown,  cutthroat,  brook  and 
golden  trout  in  the  mountain  streams  and  lakes,  and  some  whitefish  and 
suckers  in  the  lower  areas.  Virtually  all  of  the  streams  have  a  carrying 
capacity  that  exceeds  their  use,  even  though  some  streams  are  subjected  to 
relatively  heavy  fishing  pressure. 

The  Wyoming  Game  and  Fish  Department  has  established  objectives  for 
meeting  the  State's  fish  and  wildlife  needs.  These  objectives,  which  are 
sunmarized  in  Table  IV-35  ,  are  consistent  with  other  parts  of  the  area 
programs  and  are  supported  by  the  State  Study  Team. 
Terrestrial  Wildlife 

Big  Game 

On  a  Statewide  basis  big  game  objectives  were  set  for  1980,   1985,  and 
1990,  however,   regional   objectives  were  set  for  1980  only  with  objectives  by 
species  for  Game  Districts  2  and  6  as  given  in  Table  IV-35.     The  projected 
change  from  1980  to  1990  is  also  shown,  but  the  1990  figures  are  based  on 
Statewide  trends  and  do  not  necessarily  represent  the  specific  future 
objectives  for  the  districts  covering  the  Wind-Bighorn-Clarks  Fork  study  area. 
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Table  IV-34  Projected  Land  Conservation  Requirements 
Wind-Bighorn-Clarks  Fork  Planning  Area 


Land  Use  and  Ownership 

Acres 

Dollars 

Non-irrigated  Cropland 
Federal 
Non-Federal 

0 
0 
0 

0 
0 
0 

Irrigated  Cropland 
Federal 
Non-Federal 

361,300 

0 
361,300 

52,748,000 

0 
52,748,000 

Non-irrigated  Pasture 
Federal 
Non-Federal 

1,400 

0 

1,400 

8,000 
0 
8,000 

Irrigated  Pasture 
Federal 
Non-Federal 

157,200 

0 
157,200 

7,233,000 

0 
7,233,000 

Range 
Federal 
Non-Federal 

4,940,900 
2,068,900 
2,872,000 

37,975,000 
26,400,000 
11,575,000 

Forest-Commercial 
Federal 
Non-Federal 

38,000 
22,500 
15,500 

3,414,000 

3,375,000 

39,000 

Fo res t-Non- commercial 
Federal 
Non-Federal 

59,550 
26,550 
33,000 

976,000 

893,000 

83,000 

Other 
Federal 
Non-Federal 

0 
0 
0 

0 
0 
0 

Total 
Federal 
Non-Federal 

5,558,350 
2,117,950 
3,440,400 

102,354,000 
30,668,000 
71,686,000 

Small   Game 

The  1980  objectives  and  statewide  projected  change  in  harvest  and  recreation 
days  for  small   game  animals  are  presented  in  Table   IV-36. 

Furbearers 

The  1980  objective  for  furbearers  is  to  determine  the  population  status  and 
harvest  potential   of  each  species. 
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Table  IV- 35  Big  Game  1980  Objectives  for  Districts  2  and  6.  State- 
Wide  Projected  Change  in  Population,  Harvest,  and 
Recreation  for  the  Year  1990  as  Compared  to  1980  Base. 


Species 


1980  Objectives 


Post  Season 
Population 


Harvest 


Recreation 
Days 


Statewide  Projected  Change 
1980-1990 


Post  Season 
Population 


Harvest 


Recreation 
Days 


Antelope 
Mule  Deer 
Whitetail  Deer 


Elk 

Moose 
Bighorn 


Sheep 


Mountain  Goat 
Black  Bear 
Grizzly  Bear 


14,600 

61,600 

700 

17,820 

950 

1,900 

80 
475 
100 


3,150 

13,875 

50 

4,565 

115 

88 

4 

70 

5 


6,930 

83,250 

275 

68,475 

460 

2,640 

16 

2,800 
200 


-1% 
+15% 
-17% 

+2% 

0% 

+9% 

+25% 

0% 

+40% 


-2% 
+23% 
-14% 

+3% 

0% 

+20% 

+50% 

+8% 

+100% 


+24% 
+34% 
+22% 

+17% 

0% 

+20% 

+50% 

+8% 
+100% 


Table  IV-36  Small  Game  1980  Objectives  for  Districts  2  and  6.  State- 
Wide  Projected  Change  in  Population,  Harvest,  and 
Recreation  for  the  Year  1990  as  Compared  to  1980  Base. 


Statewide  Projected 

1980  Objectives 

Change  1980-1990 

Harvest 

Recreation 

Harvest 

Recreation 

Species 

Days 

Days 

Cottontail 

37,000 

18,500 

+40% 

+40% 

Squirrel 

429 

286 

+39% 

+39% 

Snowshoe 

250 

250 

+46% 

+46% 

Pheasant 

5,650 

8,071 

-18% 

+22% 

Sage  Grouse 

8,600 

5.058 

0% 

+71% 

Partridge 

7,100 

8,875 

+56% 

+56% 

Grouse 

2,600 

2,600 

+83% 

+83% 

Turkey 

12 

40 

+25% 

+25% 

Ducks 

40,972 

27,314 

+40% 

+40% 

Geese 

2,009 

10,045 

+180% 

+12% 

I 
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Raptors 

The  1980  objective  for  raptors  and  nongame  birds  and  mammals  is  to  initiate 
and  maintain  a  current  status  and  inventory  of  all  species  and  estimate  the 
recreational  and  esthetic  importance  of  this  segment  of  the  wildlife  resources. 

Endangered  and  Threatened  Terrestrial  Wildlife 

Regional  objectives  for  grizzly  bear  are  presented  in  Table  IV-35.  No 
specific  objectives,  as  such,  are  set  for  other  endangered  or  threatened 
species,  but  the  following  actions  are  suggested. 

Northern  Rocky  Mountain  Wolf  and  Black-footed  Ferret 

a)  Enact  legislation  placing  the  primary  authority  for  the  management  of 
all  furbearing  wildlife  with  the  Wyoming  Game  &  Fish  Department. 

b)  Remove  the  designations  of  "Protected  Animals"  and  "Predatory  Animals" 
from  the  Wyoming  Game  and  Fish  Laws  and  designate  all  furbearers  as 
"Fur  Bearing  Animals." 

c)  There  is  no  practical  method  by  which  wolves  in  Wyoming  can  be 
identified  as  the  Northern  Rocky  Mountain  Wolf  subspecies.  Modify 
the  existing  regulations  to  include  wolves  (species:  Can  is  lupus) 
and  stipulate  a  specific  geographic  region(s)  within  which  they  are 
to  be  treated  as  endangered  species. 

d)  Determine  the  population  density  and  distribution  of  endangered 
furbearing  species  and  take  the  necessary  steps  to  ensure  their 

I     continued  maintenance  or  increased  production. 
Peregrine  Falcon 

a)  Determine  the  population  density  and  distribution  of  Peregrine  falcons 
in  the  State  and  take  the  necessary  steps  to  insure  their  continued 
maintenance  or  increased  production. 
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Aquatic  Wildlife 

Sport  Fisheries 

The   regional  objective  for  the  sport  fisheries  program  is  to  meet  demands 
as  they  develop  with  the  quality  of  opportunity  obtainable  within  the  physical 
and  financial   constraints  that  exist.     The  projected  use  of  sport  fishing 
opportunity  for  1980,   1985,  1990,   and  2000  as   presented  in  Table   IV-37. 

Table  IV-37     Projected  Use  of  Sport  Fishing  Opportunity 
Wind-Bighorn-Clarks  Fork- 
Use  in  Fisherman  Days 


Resource  1980  1985  1990  2000 

Streams  404,699  437,593  476,033  525,000 

Lakes  &  Reservoirs  418,444  452,456  492,200  575,000 

TOTAL  823,143  890,049  968,233  1,100,000 

hj     Exclusive  of  Yellowstone  National   Park,  but  including  Yellowstone  River 
drainages   in  Wyoming  above  the  Park. 


Commercial   Fisheries 

The  1980  objective  for  commercial   fisheries   is  to  complete  initial 
assessment  of  commercial   fisheries  potential   for  the  major  waters  of  the  state 
Other  Fishes 
The  1980  objectives  relative  to  all  Wyoming  fish  species  are  as  follows: 

(1)  Maintain  a  current  status  and  inventory  of  all    fishes  and  estimate 
the  nonconsumptive  recreational  and  esthetic  importance  of  this 
segment  of  the  wildlife  resource. 

(2)  Locate  and  develop  at  least  two  additional   interpretive  sites   for  the 
nonconsumptive  use  of  fishes. 
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Amphibians,  Reptiles,  andMoHusks 
The  1980  objectives  are  as  follows: 

(1)  Initiate  and  maintain  a  current  status  and  inventory  of  all  amphibians 
and  reptiles  and  estimate  the  recreational  and  esthetic  importance  of 
this  segment  of  the  wildlife  resource. 

(2)  Identify  and  protect  habitats  containing  rare  species  of  mollusks. 

Economic  Impacts  of  Hunting  and  Fishing 

Hunting  and  fishing  in  Wyoming  is  a  way  of  life.  In  order  to  manage  the 
wildlife  resources  upon  which  these  activities  depend,  it  is  necessary  to  know 
the  harvest  and  pressures  exerted  on  fauna  populations.  Equally  important,  to 
properly  plan  and  manage  the  resource,  managers  need  to  understand  the  socio- 
economic value  of  hunting  and  fishing  in  the  State. 

The  Wyoming  Game  and  Fish  Department  conducted  a  survey—'  of  the  hunting 
and  fishing  public  during  the  winter  of  1976.  It  was  designed  to  gather  trip 
and  expenditure  data  for  hunting  or  fishing  activities  in  which  the  selected 
participants  had  engaged  during  the  previous  year.  The  expenditures  were 
classified  into  two  categories  -  variable  and  fixed.  Expenses  incurred  as 
part  of  the  trip  or  outing  -  food,  gas,  oil,  etc.  -  were  classified  as  variable 
expenditures.  Expenditures  of  this  type  vary  with  distance  and  time  spent  on 
the  outing.  Expenditures  for  fishing  equipment,  licenses,  and  other  such 
items  do  not  vary  with  the  trip  or  outing. 

Questions  were,  therefore,  designed  to  obtain  trip  costs  (variable)  and 
equipment-related  costs  (fixed).  On  fixed  cost  items  the  respondent  was 
requested  to  indicate  what  percent  of  the  cost  of  various  items  he  or  she  listed 
should  be  charged  to  the  activity  for  which  the  individual  was  being  surveyed. 
Sportsmen  were  broken  down  into  four  categories:  (1)  big  game  hunters. 


a/  According  to  Wyoming  Wildlife,  June  1977. 
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(2)  fishermen,  (3)  bird  hunters,  and  (4)  small  game  hunters.  Expenditures  were 
categorized  by:  number  of  sportsmen;  total  recreation  days;  average  recreation 
days;  and  total  expenditures. 

The  results  of  this  survey  indicate  that  between  three  and  four  million 
days  of  recreation  could  be  attributed  to  Wyoming's  game  species  of  wildlife 
from  hunting  and  fishing  activities.  Sportsmen  spent  an  average  of  $24.00 
per  recreation  day.  This  translated  to  an  estimated  expenditure  of  $82,308,652. 

How  these  numbers  compare  with  the  large  but  unknown  number  of  days 
spent  on  wildlife  related  activities  (wildlife  observation,  wildlife  photography, 
etc.)  that  go  unrecorded  each  year  is  not  known.  It  seems  apparent,  nevertheless, 
that  the  various  species  of  wildlife  in  the  state  combine  to  be  the  single  most 
important  recreational  resource  in  Wyoming,  by  a  large  margin. 


Erosion  Control 

Streambank  Erosion  on  Tributaries 

Streambank  erosion  damages  have  been  experienced  along  many  tributary 
streams  to  the  Yellowstone  River.  Aerial  photographs  show  active  meander 
areas  throughout  many  flood  plains  in  comparatively  recent  times. 

Damages  result  from  ice  jam  conditions,  bank  caving  during  and  following 
flood  occurrences,  and  bank  cutting  throughout  various  ranges  of  streamflow. 
Relatively  low  flows  cause  continuous  undercutting  of  the  streambanks.  Bank 
erosion  damages  cause  high  local  or  individual  losses  and  are  relatively  large 
during  particular  years.  While  these  losses  are  large  in  aggregate  for  the 
area,  the  damages  are  fairly  low  on  a  unit  basis,  such  as  annual  loss  for  an 
average  mile  of  stream.  A  much  larger  economic  loss  nay  result  from  general 
erosion  on  agricultural  lands  which  have  not  had  conservation  land  treatment 
measures  applied  to  them. 

Bank  erosion  damages  occur  also  at  critical  local  areas  where  erosion 
affects  high  cost  facilities  such  as  highways,  railroads,  bridges,  irrigation 
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structures,  and  utilities,  but  particularly    water  plant  intakes,  water  supply, 
and  sewage  lines,  and  sewage  disposal   plants.     Public  agencies  and  private 
interests  have  expended  large  sums  of  money  to  protect  high-valued  facilities 
from  bank  erosion  and  channel  meander.     The  initial   cost  for  this  protection 
is  high,  and  maintenance  is  difficult  and  expensive  due  to  ice  jams  and 
the  unpredictable  nature  of  the  channel  meander. 

Erosion  damages  are  difficult  to  identify  because  (1)  those  occurino 
during  floods  are  generally  not  reported  as  a  separate  item;   (2)   they  continue 
even  during  periods  of  low  flow,  and  these  damages  usually  are  not  reported  to 
the  agency  which  compiles  flood  data  since  they  occur  during  the  non-flood 
period;   (3)   the  economic  loss   resulting  from  underdevelopment  of  erosion- 
prone  lands  in  many  areas  may  exceed  the  direct  damages  to  the  lands  and 
existing  improvements. 

Table  IV-38  shows  streambank  erosion  values  along  the  tributary  reaches 
in  Wyoming.     Figures  are  not  available  for  individual   areas,  but  a  reasonable 
presumption  might  be  that  half  of  the  losses  in  the  Clarks  Fork,  Wind-Bighorn, 
Tongue  and  Powder  rivers  occur  in  the  Wind-Bighorn-Clarks   Fork  Area,  and  the 
other  half  plus  all   of  the  Cheyenne,  Belle  Fourche,  Little  Missouri   basins 
occur  in  the  Northeast  Wyoming  area.     Table  IV-39  shows   related  dollar  values. 
Table  I\/-38     Streambank  Erosion  Along  Tributary  Reaches 

Length  of 
-r    .,     ,  „  Total    Length        Current   Length        Serious 

Tributary   Area  of   Channels  of   Erosion  Erosion 

(stream-miles)         (bank-miles)      (bank-miles) 


i 


WYOMING 


Clarks  Fork,  Wind-Bighorn, 

Tongue,  Powder  Rivers  •,«  onr  ,  ^^^ 

3S'895  3,978       i,688 

Cheyenne,  Belle  Fourche, 

Little  Missouri  Rivers                  lo  a^7  i  ro, 
^^'  ^y   State       52,532  5^562       2739^ 
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Table  l\l-39      Streambank  Erosion  Damages  Along  Tributary  Reaches 

Tributary  Area  Average  Annual   Damages 
T975  1955  2000 

($TTooo) 

WYOMING 

Clarks   Fork,  Wind-Bighorn, 

Tongue,   Powder  Rivers  212.7  331.0  374.0 

Cheyenne,  Belle  Fourche, 

Little  Missouri    Rivers  114.4  178.0  201.1 

Total  327.1  509.0  575.1 


Erosion  on  Major  Streams 

Bank  cutting  is  the  most  common  form  of  main-stream  erosion  and  is  most 
noticeable  on  the  outside  of  river  bends.     It  is  a  producer  of  stream-transported 
sediment.     In  many  cases,  however,  partial   replacement  of  soil   loss  from 
stream-bank  erosion  occurs  through  deposition  on  the  inside  curve  in  the  same 
general   reach.     As  the  process  grows  more  severe,  the  looping  oxbows,  typical 
of  an  alluvial   stream,  are  formed.     While  balanced  generally  in  terms  of  the 
entire  river  regime  and  while  resulting  in  some  high  fish  and  wildlife  habitat 
plus  fertile  floodplains,   imposition  on  private  land  ownership  patterns  and 
damages  to  these  lands  are  a  serious  problem. 

Streambank  erosion  is  a  contributor  of  sediment  which  degrades  the  river 
water  and  causes  a   loss  of  productive  land  each  year.     The  erosion   is  greatest 
on  streams  that  in  the  past  have  been  straightened  and  are  now  eroding  to  widen 
the  channel,  and  on  streams  with  sandy  banks.     Where  streambank  erosion   is 
severe,   it  causes  both  economic  and  environmental    losses.     Past  investigations 
have  shown  that  construction  of  conventional   streambank  erosion  control  works 
on  a  broad  scale  for  economic  return  cannot  be  justified.     Further,   it  is 
difficult  to  quantify  the  environmental  benefits. 

Under  Section  32  of  the  Streambank  Erosion  Control   and  Demonstration  Act 
of  1974,  as  amended  by  the  Water  Resources  Development  Act  of  1976,  authority 
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for  work  has  been  expanded  to  included  the  Yellowstone  River  from  Intake, 
Montana,  to  its  mouth.  The  original  act  authorized  work  on  the  Missouri  River 
in  the  reach  below  Garrison  Dam  and  in  the  reach  between  Fort  Randall  dam  and 
Sioux  City.  The  intent  of  this  program  is  to  develop  a  demonstration  of 
structural  means  for  controlling  bank  erosion  with  a  view  toward  developing 
the  most  cost  effective  and  environmentally  acceptable  means.  Several  sites 
have  been  initially  selected  along  the  Missouri  River  in  North  Dakota  for 
initial  installation.  Additional  sites  will  be  selected  along  both  the 
Missouri  and  Yellowstone  rivers  as  funding  and  scheduling  permit. 

Table  IV-40  shows  streambank  erosion  values  along  the  main  stem  reaches 
of  the  Clarks  Fork  and  Bighorn  rivers  in  both  Wyoming  and  Montana.  Figures 
are  not  available  for  individual  states,  but  a  reasonable  presumption  might 
be  that  30  percent  of  the  Clarks  Fork  River  losses  and  80  percent  of  the 
Bighorn  River  losses  occur  in  Wyoming. 

Table  IV-40  Streambank  Erosion  Along  Main  Stem  Reaches 

Total  Length    Current  Length  Length  of 
Stream of  Channels   of  Erosion  Serious  Erosion 

(stream-miles)     (bank-miles)  (bank-miles) 

Clarks  Fork  River           212            42  5 

Bighorn  River  1,536  252  34 


Table  IV-41  shows  estimates  of  current  and  future  streambank  erosion 
damages  along  the  main  stem  reach  reaches  of  the  Clarks  Fork  and  Bighorn 
rivers  in  both  Wyoming  and  Montanao 

Table  IV-41  Streambank  Erosion  Damages  Along  Main  Stem  Reaches 

Average  Annual  Damages 

Stream 1975 1985 2000 

($1,000) 
Clarks  Fork  River  32         49  56 

Bighorn  River  291         453         511 
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CHAPTER  V 
WATER  AND  RELATED  LAND  RESOURCE  PROBLEMS  AND  OPPORTUNITIES 

Constraints  on  Resource  Management 

To  protect  "the  total  public  good"  from  those  who  do  not  concern  themselves 
with  husbanding  available  resources,  laws  are  passed  and  administrative  restric- 
tions are  issued  which  become  constraints  on  the  use  of  resources.  Since  there 
is  no  single  and  certainly  no  universally  acceptable  definition  of  what  consti- 
tutes "the  total  public  good,"  society  has  attempted  to  protect  it  by  piece- 
meal actions  that  control  resource  segments  where  some  measure  of  the  public  in- 
terest can  be  identified.  These  limited-coverage  actions  are  often  overlapping 
and  sometimes  contradictory,  thus  providing  a  seemingly  defensible  position  on 
both  sides  of  many  controversial  issues.  In  many  cases  the  legal  problems  are 
often  less  significant  than  the  cumbersome  institutional  arrangements  available 
for  resolving  issues. 

Some  of  the  more  significant  of  the  institutional  and  legal  constraints 
that  affect  the  future  of  the  Yellowstone  Study  Area  are  summarized  briefly  in 
the  following  section.  These  constraints  apply  to  all  types  of  development  -- 
private  and  public  --  and  so  affect  what  will  happen  either  with  or  without 
coordinated  planning  efforts. 

Institutional  Constraints 

Among  the  significant  and  pervasive  institutional  constraints  to  reasonable 
planning  and  implementation  of  plans  are  the  complexities,  overlappings,  and 
opportunities  for  buck-passing  that  prevail  in  all  levels  of  government.  The 
problem  is  just  as  frustrating  to  those  who  oppose  a  particular  action  as  it 
is  to  those  who  propose  it,  and  as  it  is  to  the  field  administrator  who  must 
weigh  the  responsive  options.  A  major  facet  of  this  problem  is  the  isolation 
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of  decision  makers  in  State  capitals  or  in  Washington,  where  the  grass-roots 
problems   tend  to  get  lost  in  the  complicated  machinery  of  government.     Many 
efforts  have  been  made  to  shift  authority  from  Washington  to  the  States,   and 
thence  to  local   governmental   units,   but  local   entities  are  often   ill-prepared 
to  handle  complex  problems,  and  as  a  result  control   has  not  really  been  relin- 
quished at  the  top  level.     Rather,  another  level   of  decision  making  has   been 
added,  with  a  veto  power  remaining.     Thus,  getting  a  final   decision  may  be 
terribly  time-consuming,  and  as  a  result  terribly  expensive.     This  problem  is 
often  amplified  by  the  inclination  of  participants  in  contested  issues  to  take 
advantage  of  delay  potentials  by  pursuing  the  most  round-about  courses  to  a  de- 
cision, presumably  in  the  hopes  that  the  problem  will   go  away  if  action  can  be 
delayed  long  enough.      In  any  case,  and  for  whatever  the  reasons,   the  non-produc~ 
tive  costs  of  getting  decisions  that  can  be  considered  final   are  becoming  an  op- 
pressive burden  on  the  general   public  and  a  major  constraint  in  implementing 
those  things  that  need  to  be  done  in  the  way  of  protecting  and  developing  the 
Nation's  resources. 

Federal   Legal   Constraints 

Navigable  Waterways 

Uses  of,   discharges  in,  or  intrusions  in,  navigable  waterways  require  a 
permit  from  the  Corps  of  Engineers.     Section  10,  Act  of  March  3,   1899  (30  Stat. 
1151;   33  U.S.C.   403  et  seq. ).     The  Corps  of  Engineers  has  declared  the  Yellowstone 
River  navigable  to  Emigrant,  which  is  21   miles  upstream  from  Livingston,  Montana. 
The  United  States  District  Court  has  found  the  Bighorn  River  navigable  up  to  the 
Montana-Wyoming  border.      Crow  Tribe   v.    United  States,   Civil   No.    214   (D.   Mont. 
1963).     The  O'Malioney  -  Millikin  Amendment  to  the  1944  Flood  Control   Act  limits 
the  imposition  of  downstream  navigability  as  a  constraint  to  upstream  consumptive 
water  uses. 
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Ldfid  I  imitations 

Irrigable  land:,  to  which  irrigation  water  from  a  Federal  reclamation  pro-r 
ject  can  be  de"liver(:d  is  generally  limited  to  160  dcres  in  the  ownership  of  a 
single  person  or  entity,  or  320  acres  in  the  ownership  of  husband  and  wife.  Act 
of  June  17,  1902,  as  amended  and  supplemented  (32  Stat.  388,  43  U.S.C.  431,  542 
and  423e). 

Winters  Doctrine 

Lands  within  an  Indian  reservation  or  other  Federal  areas  reserved  for  pub- 
lic purposes  hold  a  reserved  right  to  use  the  waters  which  are  within,  crossing, 
abutting  or  beneath  the  reservation.  This  reserved  right,  even  though  unexer- 

iised,  enjoys  a  continuing  priority  as  of  the  date  the  reservation  was  estab- 
ished.  Arizona  v.  California,  373  U.S.  546,  at  601  (1963). 

The  Federal  Power  Act  of  1920,  as  amended,  (41  Stat.  1063;  16  U.S.C.  et 
se£. )   The  Act  requires  non-Federal  entities  that  propose  to  construct  a  power 
or  navigation  facility  to  secure  an  FPC  license  before  preceding  with  any  con- 
struction which  will  affect  (a)  waters  over  which  Congress  has  jurisdiction, - 
or,    (L)  public  lands  or  reservations  of  the  United  States. 

The  Fish  and  Wildlife  Coordination  Act,  as  amended,  (72  Stat.  563;  16 
U.S.C.  661  et  seq.)   The  Act  requires  that  any  public  or  private  agency  propos- 
ing to  impound  or  divert  water  or  to  modify  any  stream,  must  consult  with  the 
Fisli  and  Wildlife  Service  and  take  appropriate  action  to  prevent  loss  or  damage 
to  tisli  and  wildlife  resources. 

The  Yellowstone  River  Compact  (65  Stat.  663)  provides  for  the  division  of 
waters  of  the  Yellowstone  River  drainage  area  between  Wyoming  and  Montana;  and 

forbids  the  diversion  of  water  from  the  Yellowstone  River  basin  without  the  unr 

a/ 

animous  consent  of  Wyoming,  Montana  and  North  Dakota. 

a/  Tl7e se  items  are  discussed  in  more  detail   under  "Surface  Water  Rights"  in 
Chapter  II. 
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The  Stock-Raisinq  Homestead  Act  of  December  29,  1916  (39  Stat.  862  9;  43 
U.S.C.    §  299)   provides  for  the  protection  of  the  crops  and  improvements  of  the 
surface  owner  as  against  the  developer  of  Federally  reserved  minerals.     The  Act 
of  June  21,   1949  (63  Stat.   215  i  5;   30  U.S.C.   54)  extends  this  surface  owner's 
protection  to  damage  done  to  the  value  of  the  land  for  grazing. 

The  Federal   Water  Pollution  Control   Act  Amendments  of  1972   (86  Stat.   816; 
33  U.S.C.    1251  et  seq. )   restate  and  extend  previous  Federal   laws  prohibiting 
the  pollution  of  navigable  waters.     Standards  for  water  quality  and  the  enforce- 
ment of  such  standards  are  to  be  the  responsibility  of  the  Environmental   Pro- 
tection Agency  in  cooperation  with  the  affected  states. 

The  Clean  Air  Act,  as  amended  (81  Stat.  485;  42  U.S.C.  1857  et  se£.)  pro- 
vides for  the  establishment  of  air  quality  standards  by  the  Environmental  Pro- 
tection Agency  in  cooperation  with  the  affected  states. 

The  National   Environmental   Policy  Act  of  1970  NEPA  (83  Stat.   852;  42  U.S.C. 
4321  et  seq. )  requires  that  where  Federal   funds,  property,  or  specific  Federal      \ 
actions  are  involved,   the  development  of  natural   resources  must  be  preceded  by  an' 
analysis  of  and  statement  about  the  environmental   impacts  of  such  developments.  \ 

The  Wilderness  Act  of  September  3,   1964   (78  Stat.   890;   16  U.S.C.    1131,  et 
seq. )     prohibits  commercial   enterprise  and  permanent  roads  within  any  wilderness 
area  designated  by  the  Act.     The  Washaki   Wilderness  Area,  within  the  Shoshone 
National    Forest,  was  so  designated  on  October  9,  1972. 

The  Presence  of  Historical   or  Archaeological   Data  within  the  site  of  any 
Federal   or  Federally  licensed  or  assisted  activity  may  require  that  the  activity 
be  preceded  by  a  survey  of  the  Secretary  of  the  Interior  to  determine  if  such 
data  shall   be   recovered  and  preserved.     Act  of  June  27,   1960,   as.  amended   (74 
Stat.    220;   16  U.S.C.   469  et  seq.) 

The  Endangered  Species  Act  of  1973     (87  Stat.   884;   16  U.S.C.   1531   et  se_q. ) 
requires  that  Federal   agencies  take  such  action  necessary  to  insure  that  actions 
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aiit.horized,    funded,  or  carried  out  by   t;hein  do  not  jeopardize  the  continued  exis- 
tence of  endangered  species  or  result  in   the  destruction  or  modification  of  the 
habitat  of  such  species. 

The  Surface  Mining  Control   and  Reclamation  Act  of  1977   (H.R.   2,  95th  Cong. 
1st  Sess.)   imposes   limitations  on  the  surface  mining  of  coal   and  other  minerals, 
not.  only  with  respech  to  surface  reclamation  and  surface  owner's  consent,  but  also 
with   ipspecl.   to  arejj  which  cannot  be  surface  mined. 

Wyoming  Legal   Constraints 

The  Wyoming  Constitution  and  Water  Code   (Articles  1   and  8  of  the  Constitu- 
tion <ind  Title  41,   Sec.   41-1   flt_  se(i_.   Wyo.    Stat.    19!37)   provides  that  a  right  to 
the  use  and  control   of  any  of  the  waters  of  the  state  must  be  initiated  through 
application   to   the  State  Engineer. 

The  Wyoming  Environmental  Quality  Act  of  1973  (Sec.  35-502.1  et  seq. ,  Wyo. 
Stat.  1957)  established  an  Environmental  Quality  Council  and  a  State  Department 
of  EnvironiT^ental  Quality  with  authority  to  promulgate  and  enforce  rules  and  re- 
quire permits  for  the  control  of  air,  water  and  land  pollution.  The  Act  also 
provides  for  limitations  on  mining  operations  and  requires  that  such  operations 
be  pursuant  to  a  permit  from  the  administrator  of  the  Land  Quality  Division  of 
the  Department  of  Environmental   Quality. 

The  Wyoming  Industrial    Development  Information  and  Siting  Act  of  1975  (Sec. 
35-502.75  et  se^. :   Wyo.    Stat.    1957)     establishes   an   Industrial    Siting  Council 
with  authority  to   issue  permits  required  for  the  construction  of  electrical   gen- 
erating plants   (100  MW  or  more),   synthetic  gas  plants   (100  million  cf  p.d.), 
oil   extraction  plants   (50,000  bbls.    p.d.),   uranium  enriching  plants   (500  lbs.), 
or  any  other  industrial   facility  costing  more  than  50  million  dollars,  as  in- 
dexed. 
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The  Wyoming  Excise  Tax  Act  on  the  Extraction  of  Minerals   (Sec.    39-277.1 
to  39-227.8,  Wyo.   Stat.   1957)   imposes  a  2%  tax  on  the  value  of  the  gross  pro- • 
duct  of  most  extracted  minerals;  and  an  additional   2%  tax  on  the  value  of  the 
gross  product  of  extracted  trona,  coal,  petroleum,  natural   gas,  oil   shale,  or 
any  other  fossil   fuel  minerals.     The  1977  session  of  the  Wyoming  legislature 
amended  the  tax  laws  to  increase  the  severence  taxes  on  specified  minerals.     A 
total   increase  of  4%%  was  added  to  the  tax  on  coal,   3h%  on  uranium,  and  1%%  on 
trona.     Thus,  1^5%  on  each  mineral  will   go  into  a  fund  for  construction  and  im- 
provements on  state  buildings,  1%  of  the  uranium  tax  will   go  to  the  permanent 
mineral   trust  fund,  and  1%  to  the  general   fund  for  state  agency  budgets;  1^5%  of 
the  coal   tax  will   go  toward  the  funding  of  water  resource  developments,  1%  to- 
ward highways  and  %%  to  the  permanent  mineral   trust  fund.     As  of  1977,  the  to- 
tal  severence  tax  is  Sh%  of  gross  product  value  for  coal;  5k%  on  uranium  and 
trona;  4%  on  other  fuels;  and  2%  on  non-energy  minerals.     In  addition  to  the 
severente  tax,  Wyoming  imposes  an  excise  tax  on  coal  extraction  that  amounted  to 
1.2%  of  the  gross  value  of  production  in  1976,  1.6%  in  1977,  and  will   level   off 
at  2%  in  1978  and  subsequent  years  until   gross  revenues  total   $120  million. 

The  Future  Without  A  Plan 
In  order  to  determine  what  the  beneficial  or  adverse  effects  of  proposed 
developments  or  changes  may  be,   it  is  necessary  to  establish  some  base  against 
which  comparisons  can  be  made.     The  so-called  "without"  condition  does  not  mean 
a  static  situation  where  all   future  changes  are  measured  against  currently  ex- 
isting conditions.     Changes  will   occur  whether  governmental   planning  and  develop- 
ment are  provided  or  not.     Thus,  in  addition  to  projecting  the  beneficial   and 
adverse  effects  expected  with  a  plan  in  operation,   it  is  necessary  to  project 
conditions  likely  to  occur  in  the  absence  of  a  plan.     Essentially,   the  "with- 
out" situation  reflects  the  activities  of  the  private  sector,  with  only  the 
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help  of  "uriyoing"  programs  from  the  governmental  agencies.  More  specifically, 
the  "without"  situation  discussed  in  this  chapter  is  based  on  these  premises.  . 

(a)  Federal  and  State  projects  existing,  under  construction  or  funded  on 
January  1,  1976,  will  be  completed  and  used  to  the  limit  of  their  use- 
ful life.  (Federal  and  State  projects  that  are  authorized  but  were 
not  funded  on  January  1  will  be  considered  a  part  of  the  near- term 
plan  unless  the  sponsoring  agency  specifically  requests  some  other 
disposition.)  Ongoing  programs  that  are  funded  on  a  continuing  basis, 
that  do  not  require  legislative  action  as  "new  starts,"  and  that  have 
no  significant  water  supply  or  water  quality  implications,  will  con- 
tinue at  historical  levels. 

(b)  There  will  be  no  new  authorizations  for  Federal  or  State  projects  after 
January  1,  1976.  Local  governmental  units  will  continue  to  do  the 
kinds  of  things  they  did  before  1976  (for  example,  construction  of  sew- 
age treatment  facilities),  but  without  State  or  Federal  subsidies  un- 
less such  subsidies  are  integral  components  of  ongoing  programs  as 
defined  above. 

(c)  Federal  and  State  laws,  regulations,  taxes  and  other  legal  commitments 
in  force  on  January  1,  1976,  or  that  are  scheduled  for  implementation 
on  specific  dates  thereafter,  will  be  enforced,  but  no  new  State  or 
Federal  controls  or  incentives  will  be  applied. 

(d)  The  private  sector  will  proceed  with  whatever  developments  are  per- 
missible and  economically  attractive  within  the  limits,  or  lack  of 
limits,  imposed  by  (a),  (b),  or  (c)  above. 

Future  conditions  "without  a  plan"  are  '^ery   difficult  to  predict.  It  could 
be  that  individual  companies  will  continue  to  proceed  on  an  individual  basis  to 
procure  water  supplies  by  relatively  small  water  development  projects  that  are 
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relatively  uncoordinated  and  non-interrelated.     There  are  indications,   however, 
that  the  private  and  public  sectors  are  making  a  greater  effort  than  they  have 
in  the  past  to  integrate  their  needs.     This  trend  may  lead  to  more  public  in- 
volvement,  but  it  could  also  lead  to  less  total   production  under  the  "without" 
condition. 

Agricultural   Production 

In  the  absence  of  a  planned,  coordinated  program,   the  agricultural   potential 
of  the  Wind-Bighorn-Clarks  Fork  area  may  not  receive  the  benefit  which  could  re- 
sult from  an    integrated  municipal-agricultural-industrial  water  development  and 
management  program.     It  may  be  possible  however,   for  private  interests  to  pro- 
vide additional  water  supplies  for  supplemental   and  new  land  irrigation  along 
with  improved  stream  flows  and  recreational   opportunities  as  an  adjunct  to  the 
development  of  industrial  water  supplies,  as  has  already  been  done  with  AMAX 

participation  in  the  Upper  Sunshine  Reservoir  in  the  Greybull   River  valley. 
The  Yellowstone  River  Compact  allocates  to  Wyoming  a  considerable  water 

supply  in  the  CI  arks  Fork  and  Bighorn  Rivers,  and  water  appears  to  be  avail- 
able for  Wyoming  uses  from  the  Little  Bighorn  River.     Although  there  is  an 
abundance  of  water  in  the  river  systems,  availability  of  an  assured  firm  supply 
is  generally  dependent  upon  storage.     Some  water  for  new  uses  is  presently 
available  from  Buffalo  Bill,  Boysen,  and  Bighorn  Lake  Reservoirs,  all    in  the 

Bighorn  Basin,  but  use  ef  all   of  Wyoming's  compact  allocation  would  require 
the  construction  of  additional   storage.     Even  then,  at  least  a  portion  of  the 
water  supply  would  apparently  have  to  be  diverted  from  Bighorn  Lake  or  from 
the  river  system  below  Yellowtail   Dam.   if  Wyoming's  compact  allocation  was  to 
be  used  completely.     New  or  additional   storage  is  needed  on  most  streams  to 
store  spring  runoff  for  release  during  the  peak  consumptive  use  period  (July 
and  August),  and  thus  to  permit  more  efficient  use  of  available  runoff. 
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f'rivate  enterprise  may  develop  some  storage  for  local   industrial  needs  and 
some  storage  may  be  developed  for  agriculture  under  on-going  programs,  but 
there  will  probably  be  no  major  storage  developed  without  public  participa- 
tion. 

Higher  irrigation  efficiencies  could  improve  crop  yields.     IJater  effi- 
ciencies can  be   increased  by  use  of  ditch   linings,   pipelines,  sprinkler  sys- 
tems,  reorganization  of  irrigation  systems,  and  by  supplying  water  to  lands 
proportionally  to  the  crop  consumptive  use  rate.     These  changes   involve  pri- 
marily ongoing  programs  and  they  will   occur  both  without  and  with  a  plan. 

Water  could  be  obtained  for  other  uses  by  change  of  use  of  irrigation  wa- 
ter rights.     Some  conversion  to  new  uses  have  been  made  or  applied  for.     Fu- 
ture change- of-use  applications  will   probably  be  more  frequent  under  the 
"without"     than  under  the  "with"  situations. 

Existing  financing  programs  through  the  Department  of  Economic  Planning 
and  Development  and  the  Wyoming  Farm  Loan  Board  have  financed  substantial 
agricultural  development  and  will    likely  continue  to  do  so  with  or  without 
a  comprehensive  development  plan.     Private  interests  are  presently  financing 
certain  irrigation  developments  and  they  too  will   continue  to  develop  small 
acreages.     The  Farmer's  Home  Administration  also  provides  a  limited  amount  of 
financing  for  water  resource  development  on  a  continuing  basis. 

Between  January,  1970,  and  June,  1975,  the  Department  of  Economic  Planning 
and  Development  and  the  Wyoming  Farm  Loan  Board  provided  financing  for  develop- 
ment of  3,898  acres  of  new  irrigated  lands  and  of  supplemental   supplies  or 

13/ 
improved  systems  for  2,023  acres   in  the  area.         Over  this  5-k  year  period, 

the  State  loan  program  financed  an  annual  average  of  about  709  acres  of  new 
land  development.      It  has  been  estimated  that  the  State  provides  some  financ- 
ing for  about  two-thirds  of  private  developments  for  new  or  supplemental  water 
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supplies.  If  the  new  lands  acreage  is  adjusted  by  the  two-thirds  factor,  an 
annual  average  of  about  1,060  new  acres  is  developed.  Recent  legislation  has 
increased  the  amount  of  funds  available  to  be  loaned  under  the  State  loan  pro- 
gram. This  could  result  in  the  State  financing  a  larger  portion  of  the  new 
land  developed  or  could  mean  an  increased  acreage  will  be  developed  annually 
in  future  years.  These  estimates  are  not  inconsistent  with  those  developed 
by  the  Agricultural  Production  and  Supporting  Data  Ad  Hoc  Committee  and  dis- 
cussed later  in  this  Chapter. 

Farmers  and  ranchers  in  the  area  will  continue  the  practice  of  conserva- 
tion, improvement,  and  development  of  natural  resources  for  a  more  effective 
use  of  those  resources.  Land  treatment  and  structural  works  of  improvement 
are  being  applied  for  the  purposes  of  land  protection,  flood  prevention,  ero- 
sion and  sediment  damage  reduction,  increased  production,  agricultural  water 
management,  and  the  secondary  purposes  of  recreation  and  wildlife.  Water 
storage  facilities,  distribution,  and  application  systems  are  provided  to  in- 
crease production  or  improve  efficiency  on  irrigated  land  or  to  develop  new 
areas.  New  irrigation  systems  may  be  developed  on  public  land  as  well  as  on 
privately-owned  land. 

Initiative  for  these  improvements  or  developments  lies  with  the  individual 
operator  or  group  of  operators.  Planning  and  application  may  be  without 
outside  assistance  or  may  receive  technical  or  financial  assistance  through 
the  ongoing  programs  of  various  government  agencies. 

Interviews  with  personnel  in  conservation  districts,  irrigation  districts, 

and  with  ranchers  in  March  of  1976  indicate  that  the  ongoing  practices  of 

landowners  and  operators  will  result  in  the  development  of  9,500  acres  of 

new  irrigation  by  the  year  2000  in  the  following  counties: 

Big  Horn  6,800  acres 

Fremont  1 ,500  acres 

Hot  Springs  700  acres 

Park  500  acres 
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These  estiinatus  do  not  cover  Washakie  County,  and  are  somewhat   lower  than 
those  developed  by  the  Study  Team,   as   discussed  later. 

it  seems  unlikely  that  \jery  many  large  multiple-use  water  development 
projects  will  be  undertaken  without  State  or  Federal   participation.     There 
are,  however,  several   potential   projects  that  have  at  one  time  or  another  been 
considered  for  private  development.     These  projects   involve  groundwater  pump* 
ing   ror  about  30,000  acres  and  surface  supplies  for  about  85,000  acres. 

The  Study  Team's  analyses  indicates  that  the  planning  area  can  meet  its 
share  of  national   needs  with  about  7,700  acres  of  new  development  (plus  new 
acreage  to  offset  any  agricultural    land  losses  to  subdivisions,   industry,  or 
other  uses)   to   1985,  and  about   17,400  acres  to  the  year  2000.     These  needs, 
and  a  little  more,  are  expected  to  be  met  without  public  assistance,  using 
some  combination  of  the  potentials  discussed  above,   including  groundwater  de- 
velopment.    However,  other  portions  of  the  Study  Area  cannot  meet  their  share 
of  national   needs,  so  on  a  Yellowstone  Study  Area  basis  the  "without"  develop- 
ments will   not  meet  future  needs  and  there  will  be  a  continuing  demand  for 
some  public  facility  development. 

The  estimated  private  developments  could  be  modified  or  changed  due  to 
pending  controls   under  Environmental   Protection  Agency  and  Corps  of  Engineers' 
regulation  and  land  use  planning  efforts. 

The  Army  Corps  of  Engineers  has  developed  regulations  to  control   dredge 
and  fill   operations  on  navigable  waters.     Their  effect  on  the  area's  agri- 
culture is  not  presently  known  but  could  be  significant. 

The  EPA,  through  the  Wyoming  Department  of  Environmental  Quality,   re- 
quires all   feedlot  operators   to  have  a  permit  if  there  is  any  waste  water  from 
their  operations.     Subsequent  to  the  issuance  of  permits,  EPA  intends  to  put 
controls  on  effluent  discharges   from  feedlots.      Irrigation  discharges  have 
recently  been  removed  from  the  permit  system  and  control   has  been  shifted  to 
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the  208  programs. 

The  State  has   instituted  a  land  use  planning  program.     This  program  will 
be  handled  primarily  at  the  local    level   and  local   values  and  concerns  will  be 
the  basis  for  the  final   plans  developed.     It  appears  that  if  new  irrigated 
land  developments  have   local   support,  they  will   be   included  in  the  local   plans, 
but  regional   or  national  needs  may  be  overlooked  in  the  land-use  planning 
processes. 

Another  constraining  factor  that  future  agricultural   development  must 
face  is  the  uncertainty  associated  with  Federal   and  Indian  water  rights  claims, 
as  discussed  in  Chapter  IV. 

All   of  these  regulations  and  constraints  will   have  to  be  applied  in  mod- 
eration if  irrigated  agriculture  is  to  continue  to  grow  and  flourish  in  the 
study  area. 

Much  of  the  land  in  the  area  that  has  potential   for  irrigation   is   in 
Federal   ownership.     If  the  goal   of  maintaining  its  share  of  the  national  pro- 
duction of  red  meat  and  continued  agricultural   growth   is  to  be  attained  on  a 
long-range  basis,  a  transfer  of  potential   cropland  from  Federal   to  private 
ownership  must  be  facilitated.     There  are  presently  conflicts  between  trans- 
fers of  ownership  under  the  Desert  Land  Act  and  environmental   considerations. 
Compromise  could  allow  development,  with  consideration   for  the  environment 
included. 

Groundwater  resources   at  shallow  depths   (to  700  feet  below  the  surface) 
should  be  adequate  for  future  domestic,  stock,  and  small-city  uses.     The 
aquifer  interval   from  the  Tensleep  formation  downward  through  the  Flathead 
sandstone  may  provide  water  for  large-yield  wells   for  irrigation  along  the 
flanks  of  the  Big  Horn   and  Wind  River,   Owl   Creek,  Bridger,  Absaroka,   and  other 
mountain  uplifts.     Groundwater  is  available  to  supply  many  industrial   uses, 
the  largest  of  which  will  be   in  the  petroleum  and  uranium  industries.     Ground- 
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water  will  be  developed  by  private  industry  or  within  ongoing  programs  to  the 
extent  that  it  is  available,  and  its  development  is  economical  and  permissable. 

It  is  estimated  that  about  500  acres  of  new  land  will  be  irrigated  annu- 
ally with  groundwater,  and  that  about  4,000  acres  will  thus  have  been  added  by 

a/ 
1985  and  another  7,000  acres  by  2000.   It  is  conceivable  that  geothermal  steam, 

or  very  hot  thermal  springs,  may  be  discovered  and  may  be  utilized  to  produce 

electricity,  with  potable  water  as  a  byproduct. 

Crops  — 

Several   crop  yield  projections  have  been  made  for  some  parts  of  the  area, 
most  of  these  based  on  Statewide  data.     The  Agricultural   Ad  Hoc  Work  Group  be- 
lieved that  there  are  likely  to  be  significant  differences  between  those  State 
or  region-wide  projections  and  projections   localized  to  planning  areas.     This 
belief  led  to  separate  yield  projections   for  the  major  crops   in  each  planning 
area. 

The  data  used   for  these  efforts  were  the  same  as  those  used  to  disaggre- 

46/ 
gate  OBERS  projections  described  in  the  Ad  Hoc  Agriculture  Committee  report. 

The  use  of  more  ye.irs  of  f.he  recent  past  versus  the  more  distant  past  permitted 
the  committees  yield  projections  to  better  reflect  current  yields. 

Land  actually   irrigated  or  classed  as   irrigated  includes  many  acres  that 
are  not  "harvested."     These  nonharvested  acres  are  mostly  irrigated  native  pas- 
tures that  in  some  years  are  harvested  for  hay,  but  in  other  years  are  not  har- 
vested but  are  grazed  by  domestic   livestock.      In  some  years  some  so-called 
irrigated  lands  dre  not  irrigated  due  to  short  water  supplies.     In  this   report 
"total    irrigated"   acres   are   those   reported  by  the  State  of  Wyoming,  based  on 
relatively  recent  surveys,  that  are  served  by  existing  irrigation  facilities 
and  that  have  soils  that  can  be  productively  irrigated.     The  smaller  figure  of 


a/  These  amounts  are  included  in  the  "without"  totals  discussed  later  in  this 
section. 
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"harvested"  acreage  represents  the  portion  of  the  total   irrigated  land  that  is 
reported  as  harvested  in  an  average  year  by  the  Statistical   Reporting  Service. 

Future  "without"  irrigation  development  will   be  that  developed  by  the  pri- 
vate sector.     Historical  secondary  data  reflects  private  and  public  assisted 
developments  so  it  did  not  seem  reasonable  to  extend  that  trend.     Consequently, 
the  State  of  Wyoming  developed  estimates  of  future  private  irrigation  develop- 
ments.    The  specific  crops  expected  on  those  new  acres  were  based  on  the  crops 
in  the  base  "harvested  irrigated  acres"  analyses.     Table  V-1   shows  anticipated 
agricultural   production  under  the  without  conditions. 

Table  V-1   Crop  Yields  and  Production 
Irrigated  and  Nonirrigated  Lands  -  Present  and  Future  Without  Plan 
Wind-Bighorn-Clarks   Fork,  Wyoming 


Yield  & 

Prod. 

In. 

Base  a/ 

l985i./ 

2000^/ 

Crop 

Acres   ; 

Yield?: 
Ac.b/: 

Prod.     ; 

«c-  r-:"': 

Prod.      : 

Acres   ' 

Yield/: 
Ac.      : 

Prod. 

ur\eat 

Bu. 

1,383 

41 

I  rn  gated 
56,300       1,419     48 

68.112 

1,453 

52 

76,076 

Corn  for  Gra 

in 

Bu. 

5,167 

72 

371,633 

5,300     88 

466,400 

5,468 

99 

541,332 

Silage 

Tons 

16,957 

15 

249,033 

17,403     18 

313,254 

17,957 

21 

377,097 

Oats 

Bu. 

12,833 

62 

800,300 

13,163     71 

934,573 

13,582 

79         1 

,072,978 

Barley 

Bu. 

67,667 

64         4 

,325,767 

69,410     77 

5,344,570 

71,616 

86         6 

,158,976 

:iay 

Tons 

175,367 

2.5 

442,200 

179,883       3.0 

540,552 

185,600 

3.5 

651,646 

Sugar  Beets 

Tons 

37.567 

19 

696,370 

38,535     21 

809,235 

39,760 

22 

874,720 

Irish  Potato 

es 

Cwt. 

176 

170 

29,927 

419  206 

86,314 

435 

300 

130,500 

Dry  Beans 

Cwt. 

10,816 

.   18 

198,600 

11,095     19 

210,805 

11,447 

20 

228,940 

Total   Harves 
(Irrigate 

ted 
i) 

•327,94; 

i 

d/ 

336,627- 

347,328 

1/ 

Rye  e/  :   Bu. 

Hay  :  Tons 

Total  Harvested: 

/Nonirrigated)    : 

<i/"  1973-1975  Average 


100 
1,133 
1,233 


Nonirrigated 

100 
1,133       1,100       1 
1,200 


100 
1.100       1.000       1 
1,100 


1,000 


b/  Yields  usually  rounded  to  nearest  whole  number;  therefore,  yield  x  acres  may  not  exactly  equal 

production. 
£/  Additional  acres  irrigated  in  future  estimated  by  Wyoming  Water  Planning  Program,  State  Of  Wyoming. 
6/    Cropping  pattern  on  new  acres  assumed  to  be  same  as  in  base  year, 
g/  Includes  1,400  acres  supplied  from  groundwater  in  1985,  and  11,000  by 
-'     Very  small  amount,  rounded  to  100  acres. 


2000. 
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Forage  From  Pasture  and  Range 

There  are  considerable  amounts  of  Federal   lands   in  the  study  area,  most  of 
which  are  administered  by  the  U.S.   Forest  Service  and  the  Bureau  of  Land  Manage- 
ment.    These  two  agencies  provided  estimates  of  current  and  future  grazing  from 
lands   under  their  jurisdictions. 

Grazing  on  private  lands  is  of  concern  to  programs  of  the  Soil  Conservation 
Service,  which  provided  current  and  future  grazing  estimates  for  the  non-Federal 
lands.  The  estimates  of  AUM's  forthcoming  from  ranges  and  pastures  in  the  plan- 
ning area  are  shown  in  Table  \/-2. 

Table  V-2  Current  and  Potential  AUM's   From  Federal   and  Nonfederal   Grazing  Lands 

Yellowstone  Study  Area 


Jurisdiction 


k 


Present 

Nonfederal 
Federal 
FS 
BLM 
Total 

1985 

Nonfederal 
Federal 
FS 
BLM 
Total 

2000 

Nonfederal 
Federal 

FS 

BLM 


Total 


Montana 


Planning  Area 


Upper :  Bighorn- :  Tongue-  :   Lower 
YellowstonerClarks  Fork:  Powder  : Yellowstone 


N.  Dakota: 


Wyoming 


RTTOti":  Wind-   -Northeast 
Tnbs  :  Bighorn  : 


Total 
Study 
Area 


(AUM'S  ) 


864.910  953,300  659,880  2.061,705  1,753.247  1.348,087  3.811.842  11,452,9 

30,329  6,172  98,521  19,160  403,627   119,193   193,148    870,1! 

20.800  21,500  217,700  247,200  11,780   530,300   207,600  1,256,81 

916,039  980,972  976,101  2,328,065  2,168,654  1,997,580  4,212,590  13,580,01 


914,018  1,074,848  778,430  2,180,965  2.057,419  1.509,857  4,269,263  12.784,81 

30,329  7,595  140,884  21,216  442,967   116,300   195,600    954,9' 

23,500  23,600  233,300  255,900  11,780   535.900   207,600  1,291,51 

967,847  1,106,143  1,152,614  2,458,081  2,512,166  2,162,057  4,672,463  15.031,3 


987,680  1,257,170  956,255  2,359,855  2,513,578  1,752,513  4,955,395  14,782,5. 

30,329  7,695  140,884  21,216  442,967  116,300  195,600  954,9' 

29,500  27,700  237.200  286,700  11,780  606,400  273,700  l,472,9i 

1,047,509  1,292,565  1,334,339  2,667,771  2,968,425  2,475,213  5.424.595  17,210,5 
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Livestock  Production 

Production  for  the  various  livestock  categories  is  reported  only  at  the  state 
level.  The  historical  state  data  were  used  to  project  future  without  livestock 
production  for  each  state.  The  methods  used  were  similar  to  those  already 
described  for  projecting  crop  yields.  Beef  and  veal  was  the  main  category  of 
livestock  production  that  showed  an  increasing  trend,  and  the  rate  of  increase  over 
the  historical  series  of  years  was  quite  rapid.  It  does  not  seem  reasonable 
to  expect  that  rate  to  continue,  and  the  projections  to  2000  have  been  adjusted 
somewhat  in  the  computer  analyses.  Lamb  and  mutton  production  has  shown  a  decreasing 
trend  in  Wyoming  and  this  trend  is  expected  to  continue. 

The  State  production  levels  were  disaggregated  to  appropriate  planning 
areas.  These  disaggregations  for  northwest  Wyoming  are  shown  in  Table  V-3. 
These  "without"  livestock  projections  were  compared  to  projected  feed  base  for 
reasonableness.  The  feed  base  for  northwest  Wyoming  appears  to  be  more  than 
adequate. 

Table  V-3  Livestock  Production  -  Present  and  Future  Without  Plan  - 
Wind-Bighorn-Clarks  Fork,  Wyoming 


Livestock 

Unit 

BaseJ./ 

1985 

2000 

Production 

Production 

Production 

Beef  and  Veal 

000  Lbs. 

107,858 

111,882 

119,067 

Pork 

000  Lbs. 

4,999 

6,469 

6,894 

Lamb  and  Mutton 

000  Lbs. 

11,514 

7,091 

5,192 

Chickens 

000  Lbs. 

203 

104 

76 

Eggs 

000  Doz. 

785 

651 

Mi  1  k 

000  Lbs. 

82 

80 

70 

a_/  1973-1975  average 
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Municipal,   homes  tic,   and  Jndustr ia1   Water  Supply 

Municipal   and   industrial  supply  facilities  are  for  all  practical   purposes 
a  necessary  component  of  the  total   requirements  for  whatever  level  of  develop- 
ment occurs   In  an  area.     Properly  planned  and  coordinated  developments  can  gen- 
erally reduce  costs  as  compared  to  piece-meal   activities,  but  usually  do  not 
materially  change  water  demands.     Thus,   it  is  assumed  that  the  "without"   demand 
for  ri-I  water  will   have  the  same  per-capita  value  as   it  does  under  the  planned 
program,  and  that  total  consumption  in  the  planning  area  will   amount  to  about 
7,500  acre-feet  in   1985  and  11,600  acre-feet  in  2000.     Of  this  amount,  about 
4,000  acre-feet  in   1985  and  5,000  acre-feet  in  2000  will   come  from  groundwater 
supplies.     These  needs  will   be  met  by  local   areas  under  on-going  programs,  ex- 
cept possibly  for  Cody,  as  discussed  later. 

The  primary  need  for  new  water  supplies   in  rural   areas   is  associated  with 
proper  range  management.     As  a  rule  of  thumb  there  should  be  some  watering  faci- 
lity for  livestock  in  each  square  mile  of  rangeland  to  promote  even  distribution 
of  grazing  pressure.     Surface  water  in  streams,  ponds,  and  springs   is  not  dis- 
tributed well  enough  to  provide  the  needed  supply.     More  wells,  spring  develop- 
ments, and  ponds  need  to  be  developed.     Only  about  one-third  of  the  needed  wa- 
tering places  have  been  developed  on  rangelands   in  the  area. 

Groundwater  wells  and  springs  are  principal  sources  for  farmsteads  and 
small   communities.     Surface  streams  and  ponds  are  also  Important  supplies.     In 
some  areas  both  surface  and  groundwater  supplies  are  mineralized.      In  other 
areas  surface  supplies  are  very  limited,  and  groundwater  aquifers   lie  at  con- 
siderable depths.      In  these  areas   it  is  necessary  to  transport  water  for  domes- 
tic and  livestock  purposes. 

Usually,  more  of  the  ponded  livestock  water  supply  is  evaporated  than  is 
used  by  the  livestock.     Estimated  average  water  needs   for  evaporation  and  con- 
sumption by  livestock  are  about  40  gallons  per  day  per  animal   unit.     Rural 
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domestic  needs  can  vary  from  5  to  150  gallons  per  day  per  person  depending  on 
the  manner  and  number  of  uses  involved.  An  estimate  of  average  rural  domestic 
use  per  person  in  this  area  might  be  100  gallons  per  day. 

Flood  Control 

Bighorn  Lake  has  250,000  acre-feet  of  storage  allocated  to  joint  use  which 
includes  flood  control.  Boysen  Reservoir  is  operated  to  use  150,000  acre-feet 
of  storage  as  a  joint  use  including  flood  control.  Buffalo  Bill  Reservoir  has 
no  exclusive  flood  control  storage,  but  it  can  reduce  downstream  floods  signifi- 
cantly, depending  on  the  space  available  in  the  reservoir  at  the  time  a  flood 
occurs.  The  water  right  records  of  only  two  reservoirs  -  Bighorn  Lake  and 
Tensleep,  list  flood  control  as  a  use. 

Projects  have  been  completed  to  alleviate  flooding  in  the  towns  of 
Thermopolis  and  Greybull.  Lander  has  reduced  flood  damages  by  improving  urban 
drainage  and  maintaining  levees,  but  some  flood  hazard  still  exists.  Programs 
have  been  proposed  to  alleviate  flooding  elsewhere  in  the  area,  but  little  will 
be  done  in  the  absence  of  public  assistance  for  flood  control  developments. 

Existing  flood  forecasting  and  flood  fighting  activities  will  continue 
and  are  reflected  in  loss  estimates  under  existing  and  future  conditions.  By 
definition,  the  future  "without"  plan  assumes  no  major  Federal  or  State  expendi- 
tures for  new  construction.  Thus,  lacking  plans  for  future  structural  measures, 
the  means  of  reducing  flood  losses  are  limited  to  those  nonstructural  measures 
already  in  force.  The  States  are   already  implementing  flood  plain  management 
and  zoning  to  prevent  further  buildup  and  increased  damage  in  the  flood  plain. 
Strong  Federal  impetus  in  this  direction  was  added  by  the  Flood  Disastor  Pro- 
tection Act  of  1973  which  requires  communities  with  special  flood  hazards  to 
undertake  prudent  flood  plain  management  measures  or  lose  any  financial  assis- 
tance involving  Federal  or  federally  guaranteed  funds.  It  also  provides  for 
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flood  insurance.  As  a  result,  accelerated  urban  flood  plain  zoning  and  regu- 
lation seem  assured. 

A  review  of  historical  flood  data  indicates  that  total  damages  continue  to 
increase,  even  though  several  flood  control  programs  have  been  implemented. 
There  are  two  reasons  for  this  paradox.  First,  long  term  economic  trends  have 
resulted  in  higher  values  for  property,  materials,  and  labor  so  that  the  value 
of  improvements  subject  to  flooding  also  continues  to  increase  and  flood  losses 
themselves  are  consequently  higher.  Secondly,  continuing  economic  expansion 
creates  demands  for  land  on  which  new  improvements  can  be  located.  In  many 
instances  this  has  resulted  in  substantial  encroachments  onto  the  flood  plains 
and  additional  sets  of  improvements  subject  to  flood  damage. 

It  is  apparent  that  a  need  exists  for  flood  plain  management.  With  proper 
management  of  the  water  and  the  land  subject  to  inundation  by  flood  waters,  the 
trend  of  increasing  flood  damages  can  be  slowed  materially,  if  not  reversed. 
However,  this  is  not  a  simple  task.  Studies  can  be  made  to  determine  the  best  use 
of  the  flood  plain  lands,  recognizing  the  flood  risk,  but  implementation  6f 
flood  plain  regulations  involves  property  rights.  Thiis,  legal  authority  must 
exist  to  initiate  any  planned  regulation.  Regulation  of  future  flood  plain 
development  should  be  considered  by  all  planning  groups  -  Federal,  State, 
and  local.  This  means  that  planning  should  not  be  confined  to  flood  control 
structures  but  should  incorporate  to  some  degree  land  use  analyses  reflecting 
local  requirements  for  regulation  and  management  of  appropriate  flood  plain 
development. 

Indian  Water  Requirements 

Because  of  the  uncertainties  associated  with  Indian  Water  rights,  and  the 
current  activities  in  the  legislatures  and  the  courts  to  resolve  the  problems, 
it  is  \/ery   difficult  to  make  any  predictions  of  what  may  happen  with  respect  to 
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Indian  water  developments.  In  the  absense  of  any  firm  plans  for  imminent  de- 
velopments on  the  reservations,  it  is  assumed,  for  purposes  of  this  analysis, 
that  there  will  be  no  further  development  on  the  reservation  during  the  next  22 
years  "without"  Federal  assistance. 

Instream  Flows 

Changes  in  stream  flow  are  a  function  of  increased  use,  increased  storage 
capacity,  or  weather.  None  of  these  conditions  is  apt  to  change  drastically 
before  the  year  2000,  unless  there  is  governmental  involvement.  Thus,  for 
this  analysis,  it  has  been  presumed  that  instream  flows  will  be  reduced  by  the 
amount  of  the  consumptive  uses  of  the  "without"  agricultural,  municipal  and 
industrial  projections. 

Energy  Development 

Energy  development  is  largely  a  matter  of  decisions  made  by  private  indus- 
try within  the  framework  of  institutional  constraints  imposed  by  laws  and  regu- 
lations. Industry  seems  to  be  able  to  operate  under  existing  laws,  so  if  it  is 
presumed  that  there  will  be  no  change  in  State  or  Federal  legislative  or  regu- 
latory stances,  then  it  seems  likely  that  energy  developments  will  continue  at 
a  pace  relatively  equal  to  demand,  and  that  periods  of  energy  shortage  and  sur- 
plus will  wash  out  in  the  long  run.  This  relatively  high  rate  of  development 
may  be  neither  the  cheapest  nor  best  rate,  all  things  considered,  but  it  will 
keep  energy  or  a  lack  thereof  from  being  a  bottleneck  of  economic  progress. 

In  the  area,  oil  and  gas  production  exceeds  the  areas  needs.  Electricity 
used  in  the  area  is  produced  at  federally-owned  hydro  plants,  small  thermal 
plants,  or  it  is  imported.  This  situation  is  expected  to  continue  pretty  much 
as  is  under  "without"  conditions;  thus  no  new  energy  conversion  plants  are  anti- 
cipated for  the  area. 
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Mineral   Development 

The  Wind-Bighorn-Clarks   Fork  planning  area  is   relatively  rich  in  minerals, 
but  the  concentrations   in  the  ore  bodies  are  generally  low  and  mineral   produc- 
tion, other  than  uranium,   is  not  expected  to  increase  substantially.     To  the 
extent  that  development  does  occur,   it  will   be  done  by  the  private  sector, 
under  "without"  conditions. 

At  the  head  of  Wood  River,  a  tributary  of  the  Greybull   River,  explorations 
have  proceeded  for  copper  and  molybdenum  near  the  old  ghost  town  of  Kirwin. 
The  American  Metals  Climax  Company   (AMAX)  has  applied  for  permits  for  two  small 
reservoirs  at  Kirwin,  and  has  purchased  10,000  acre-feet  of  water  in  Sunshine 
No.   2  Reservoir  on  the  Greybull   River. 

Exxon  has  applied  for  a  permit  to  drill   one  test  hole  in  an  exploration 
for  copper  in  the  same  general   area,  and  has  also  indicated  an  interest  in 
other  minerals   in  other  parts  of  the  area. 

AMAX  plans  a  mine  at  Kirwin  with  a  permanent  work  force  of  342  and  a  sea- 
sonal maximum  of  770  according  to  published  information.     Water  needs  are  not 
precisely  known,  but  are  estimated  to  be  something  less  than  5,000  acre-feet 

of  consumptive  use  per  year,  beginning  sometime  after  1985. 

a/ 
The  Meeteetse  Preservation  Organization       has  actively  opposed  mining  de- 
velopments on  Wood  River,  because  it  believes  that  such  development  would  jeo- 
pardize the  high  quality  of  life  in  the  area.      It  contends  that  the  low-grade 
ore  at  Kirwin  does  not  justify  the  impacts  of  mining.     At  the  request  of  MPO, 
the  Wyoming  Environmental   Council   held  hearings   in  Meeteetse  in  early  1977, 
and  in  June  1977,   ruled  that  the  Kirwin  area  was     scenic  and  unique,  and  that 
mining  in  the  area  would  be  dependent  upon  a  determination  by  the  council   chair- 
man that  such  development  would  not  desecrate  the  area's  special   values.     It  is 


a/  The  MPO  is  an  independent  organization  whose  membership  includes  a  small 
percentage  of  the   local   population. 
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assumed,  for  purposes  of  this  analysis,  that  there  will  be  no  development  at 
Kirwin  before  1985,  but  that  the  mine  will  be  operating  by  the  year  2000. 

Outdoor  Recreation 

Many  outdoor  recreation  facilities  are  dependent  upon  or  directly  related 
to  reservoirs  or  other  project  features  that  are  developed  primarily  for  some 
purpose  other  than  recreation.  Because  most  of  the  reservoirs  and  other  such 
facilities  involve  State  or  Federal  funding,  it  is  assumed  that  recreational 
facilities  that  would  be  provided  under  such  programs  will  not  be  available 
under  the  without  conditions.  Also,  it  seems  reasonable  to  assume  that  the 
problem  of  funding  will  preclude  any  extensive  programs  of  fee  title  or  ease- 
ment purchases  for  recreation  purposes,  even  though  such  acquisition  may  be 
possible  under  ongoing  programs.  Thus,  the  outdoor  recreation  needs  will  not 
be  met  without  State  or  Federal  participation.  Those  needs  that  will  be  met 
are  essentially  those  associated  with  local  problems;  those  associated  with  ex- 
cess capacity  in  existing  facilities,  in  the  national  forests  and  other  publicly 
owned  areas,  and  those  related  to  commercial  enterprises  catering  to  the  tourist 
trade  for  a  profit. 

Land  Conservation 

It  is  reasonable  to  assume  that  land  conservation  measures  will  continue 
to  be  installed  in  the  future-without  project  condition.  In  an  effort  to  make 
a  projection  of  this  condition,  it  is  necessary  to  make  an  assumption  that 
Federal  funds  will  be  made  available  to  Federal  agencies  administering  lands  or 
programs  at  past  historical  rates.  One  can  then  assume  that  additional  prac- 
tices will  be  installed  on  Federal  lands,  and  that  cost-sharing  will  be  avail- 
able as  an  incentive  to  install  needed  treatment  measures  on  non-Federal  lands. 

It  has  been  projected  that  an  additional  747,350  acres  will  be  treated  in 
the  planning  area  by  1985  and  that  this  amount  will  increase  to  1,576,510  acres 
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by  ^noo.     This   includes  1,000,410  acres   located  on  Federal   lands  and  576,100 
acres  on  non-Federal   lands. 

Costs   for  the  needed  practices   for  the   1975-1985  period  will   be  $15,563,000 
and  will    increase  to  $33,366,000  for  the  1975-2000  period.     This   includes 
$13,509,000  for  Federal    lands  and  $19,857,000  for  non-Federal    lands. 

A  breakdown  of  the  area  expected  to  be  treated  by  ongoing  programs  by 
land  use  and  ownership  is  shown  in  Table  \/-4.     Tables  \l-b  and  \/-6  show  the  type 
of  treatment  needed,  and  the  remaining  treatment  needs  that  will  not  be  met  by 
the  on-going  programs.     Figure  V-l   shows  the  current  status  of  the  land  conser- 
vation program. 

16/ 
Fish  and  Wildlife 

In  the  absence  of  the  legislation  and  other  actions  suggested  in  Chapter 
IV,   the  fish  and  wildlife  objectives  cannot  be  considered  on  an  equal  basis 
with  economic  development  objectives   at  the  project  level.     Without  these 
actions,   it  is  probable  that  long-range  fish  and  wildlife  objectives  will   not 
be  met,  and  Wyoming  stands  to  suffer  major  irretrievable  losses  of  its  wild- 
life  resources. 

Without  a  comprehensive  plan  for  the  conservation,  development,  and  manage- 
ment of  the  waters  and  related  land  resources   in  the  Yellowstone  Basin  the  fol- 
lowing conditions  ai'e   likely  to  occur: 

1.  Expansion  of  the  energy  and  mineral   industries  will   still   occur. 

2.  Increased  emphasis  will   be  placed  on  private  water  development. 

3.  Fish  and  wildlife  populations  and  habitat  will  suffer  serious  losses 
since  many  projects  will   not  be  covered  under  the  Fish  and  Wildlife 
Coordination  Act. 

4.  Dewatering  and  uncontrolled  alteration  of  stream  channels  will   continue. 

5.  Without  a  coordinated  plan  of  development  for  the  basin  it  is  doubtful 
that  the  environmental   considerations  necessary  to  safeguard  the 
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Table  V-4  Ongoing  Land  Conservation  Treatment 
Wind-Bighorn-Clarks   Fork 


Land^Us e_and  Ownership 

Non-irrigated  cropland 
Federal 
Non- federal 

Irrigated  cropland 
Federal 
Non- federal 

Non-irrigated  Pasture 
Federal 
Non-federal 

Irrigated  Pasture 
Federal 
Non-federal 

Range 
Federal 
Non- federal 

Fo!  est-Cotnmercial 
Federal 
Non- federal 

Fores t-Non- commercial 
Federal 
Non- federal 

Other 
Federal 
Non- federal 

Total 
Federal 
Non- federal 


Acres 

Dollars 

0 
0 
0 

0 
0 
0 

100,800 

0 

100,800 

16,124,000 

0 

16,124,000 

900 

0 

900 

5,000 
0 

5,000 

43,700 

0 

43,700 

2,012,000 

0 

2,012,000 

1,384,400 
967,000 
417,400 

11,732,000 

10,050,000 
1,682,000 

26,560 

22,260 

4,300 

3,l78,000 

3,167,000 

11,000 

20,150 

11,150 

9,000 

315,000 

292,000 

23,000 

0 
0 
0 

0 
0 
0 

1,576,510 

1,000,410 

576,100 

33,366,000 
13,509,000 
19,857,000 
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ecosystem  will  be  incorporated  into  development  plans. 

6.  It  is  possible  that  water  needed  for  fish,  wildlife,  and  agriculture 
will  be  acquired  for  mining  and  other  industrial  uses. 

7.  Many  reservoirs  will  be  subject  to  extreme  fluctuations  precluding 
maintenance  or  development  of  significant  fisheries  and  waterfowl 
populations. 

Water  Quality 

The  Water  Quality  division  of  the  Wyoming  Department  of  Environmental 
Quality  is  charged  with  the  concern  for  water  quality  in  the  State  of  Wyoming 

by  authority  of  "Wyoming  Environmental  Quality  Act."  It  is  the  policy  and 

37/ 
purpose  of  this  act  to"  .  .  .  enable  the  state  to  prevent,  reduce  and  elimi- 
nate pollution;  to  preserve,  and  enhance  the  air,  water  and  reclaim  the  land 
of  Wyoming;  to  plan  the  development,  use,  reclamation,  preservation  and  en- 
hancement of  the  air,  land  and  water  resources  of  the  state;  to  preserve  and 
exercise  the  primary  responsibilities  and  rights  of  the  State  of  Wyoming;  to 
retain  for  the  state  the  control  over  its  air,  land  and  water  and  to  secure 
cooperation  between  agencies  of  the  state,  agencies  of  other  states,  inter- 
state agencies,  and  the  Federal  government  in  carrying  out  these  objec- 
tives ..." 

Events  that  could  occur  in  the  absence  of  a  comprehensive  plan  and 
which  could  be  of  concern  to  the  Water  Quality  division  include  higher  periodic 
concentrations  of  total  dissolved  solids  and  higher  concentration  of  silt  re- 
sulting from  increased  needs  for  agricultural  and  domestic  water. 

Comprehensive  planning  resulting  in  the  implementation  of  facilities 
construction  and  reservoir  management  policies  should  evolve  to  accommodate 
domestic,  agricultural  and  industrial  water  needs. 

In  addition,  protection  from  fire  on  private  non-forested  watershed 
lands  is  necessary  to  reduce  sedimentation  that  results  after  wildfire.  Fire 
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protection  programs  that  are  coordinated  by  the  Commissioner  of  Public  Lands 
reduce  rural   land  fire   losses.     However,  the  counties  of  Bighorn,  Park,  and 
Washakie  are  not  current  cooperators  in  fire  control   activities.     These  are 
the  only  counties  not  currently  cooperators  with  the  State.     Until   these 
counties  become  cooperators,   fire  protection  within  their  boundaries  cannot 
be  considered  adequate;  thus  water  will  be  impacted,  especially  its  quality 
from  sedimentation  after  range  and  forest  fires  on  non-federal    lands.      It  is 
therefore  desirable  that  if  they  do  not  wish  to  participate  in  the  Cooperative 
Fire  Control   Program,  they  should  form  some  type  of  organized  fire  protection 
system  of  their  own. 

Silvicultural   activities  on  private  forest  land  should  be  conducted  only 
with  sound  forest  management  and  conservation  plans  prepared  under  the  direc- 
tion of  professional   foresters.     All  private  forest   landowners  should  have 
such  management  plans.     Without  adequate   planning,  forest  resources  can  be  de- 
preciated and  related  values,  such  as  water,  will   be  degraded  from  increased 
erosion  and  sedimentation. 

Preliminary  figures,  on  how  future  "without"   developments  may  affect  wa- 
ter quality  at  the  lowest  gaging  station  on  the  Bighorn   River,  show  that  Total 
Dissolved  Solids  would  increase  about  22%  from  613  parts  per  million  to  747 
parts  per  million  on  an  annual   average  basis.     During  October,  the  highest 
month,  the  change  would  be  from  639  to  812  parts  per  million. 

Demands   For  Water  Under  The  "Without"  Condition 

Tables  V-7  and  V-8  show  anticipated  increases,  over  1975  levels,   in 
water  diversions  and  consumption  under  "without"  conditions. 
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Table  V-7  The  Future  Without  A  Plan 
1985  Water  Diversion  &  Return  Flow  Additions  Over  1975  Levels 
Wind-Bighorn-Clarks  Fork 


Consumption 

Stream 

Diversion 

Return 

Within  Reach 

Wind  River,  Above  Boysen 

( 

Acre-feet/Year) 

Irrigation 

Surface-530  acres 

2,500 

1,300 

1,200 

Groundwater -4 70  acres 

(1,500) 

250 

-250 

Stock  ponds 

200 

- 

200 

Municipal 

200 

- 

200 

Industrial 
Total 

200 
3,100 

1,550 

200 
L,550 

Bighom-Boysen  To  Kane 

Irrigation 

Surface-2800  acres 

14,000 

7,200 

6,800 

Groundwater- 1800  acres 

(6,000) 

900 

-  900 

Stockponds 

500 

100 

400 

Municipal 

Surface 

500 

200 

300 

Groundwater 

TOO 

-iOO 

Industrial 

400 

- 

400 

Total 

15,400 

8 ,  500 

6,900 

Bighorn-Kane 

to  Bighorn  Lake 

Irrigation 

Surface- LOGO  acres 

5,000 

2,600 

2,400 

Groundwater- 1600  acres 

(5,000) 

800 

-800 

Stockponds 

300 

LOO 

200 

Municipal 

300 

- 

300 

Industrial 

300  ! 

300 

Total 

5,90'0"  ' 

3,'5"0d " 

2,400 

Clarks  Fork  above  State  Line 

Irrigation 

Surface- 130  acres 

650 

350 

300 

Groundwater- 1 20  acres 

(500) 

100 

-IOO 

Stockponds 

100 

- 

LOO 

Municipal 

too 

- 

100 

Industrial 

100 

100 

Total 

950 

"450"  ~ 

500 

Study  Area  Tc 
Irrigation 

Stockponds 
Muni  ci  pal 
I  n  dus  tri  a  1 

tals 

-  Surface 

-  Groundwater 

22,150 

(13,000) 

1  ,100 

1,100 

1  ,000 

25,350 

i 

1 

11  ,450 
2,050 

200 

10,700 
-2,050 

1  ,100 
900 

1  ,000 

Total 

13,700 

11  ,650 
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Table  V-8  The   Future  Without  A  Plan 
2000  Water  Diversion  and  Return   Flow  Additions  Over  1975  Levels 

Wind-Bighorn-Clarks   Fork 


(Acre-feet/Year) 


Stream _   _     Diversion 

wind  River  Abovn  Boys en 

Irrigation     Stirface-1  lOO   acres  5500 

Croundwater-UOO   acres  (5000) 
SLockwater  Ponds  1000 

Municipal   &  Domestic  400 

Tndxis trial  _      _6 00  _ 

Total  ""7500 


Righom-Boysen   to  Kane 
Irrigation     Siirface-4000 


Groundwater-4800 


Stock  Ponds 
Municipal 
Industrial 
Total 


20,000 
(15,000) 
2,000 
900 

1^200 

24,i00" 


Return 


Righom-Kane    to  Bighorn  Lake 

Irrigation     S\irface-3000   acres        i5,000 

Gioundwater-4500  acres  (14,000) 

L,500 
700 


S  tock  Ponds 
Municipal 
Industrial 
Total 


_5^9qg 

'23,100 


Clarks  Fork  above  State  Line 

Irrigation  Surface- 170  acres  900 

Groundwater-  230  acres  (700) 

Stock  Ponds  500 

Municipal  200 

Industrial  _  _22qO 

Total  3800" 


Study  Area  Totals 


Irrigati  on 

Stock  Ponds 
Municipal 
Industrial 
Total 


Surface 
Groundwater 


41 ,400 

(34,700) 

5,000 

2,200 

9,900 

58,500 


Comsumption 
Within  Reach 

3400 

-  700 

800 

400 

600 


4500 


9,600 
i,400 
1,700 
1,000 
i.lOO 
12,000 


7,200 
2,200 
1,300 
700 
5,900 


12,900 


400 

-100 

400 

200 

2200 


3100 


20,600 

-3,400 

4,200 

2,300 

9,800 

33,500 
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Remaining  Needs 

This  section  attempts  to  identify  (1)  those  needs  that  cannot  be  met 
without  specially  authorized  State  or  Federal  participation  in  project 
development,  and  (2)  those  area  objectives  that  stress  desirable  goals  but 
do  not  inovlve  the  production  of  goods  or  services.  In  some  cases  -  energy 
development,  for  example  -  the  needs  expressed  under  item  (1)  and  the  object- 
ives identified  under  item  (2)  may  be  in  direct  conflict.  These  conflicts 
are  not  resolved  in  this  Chapter  -  that  problem  is  left  for  the  Recommended 
Plan  discussed  in  Chapter  VII. 

Agricultural  Production 

The  area  produces  far  more  grain  and  red  meat  than  it  consumes.  In  fact 
it  produces  more  than  its  allocated  share  of  national  needs,  as  those  needs 
are  depicted  by  the  national  OBERS  studies  and  the  follow-through  regional 
studies  of  the  Agricultural  Ad  Hoc  Committee.  According  to  those  analyses 
the  study  area  needs  in  the  agricultural  fields  will  be  met  by  private 
developments  under  the  "without"  conditions,  and  there  is  no  need  for  new 
Federal  or  State  projects  to  meet  allocated  production  needs  for  northwest 
Wyoming.  Results  of  the  studies  are  shown  in  Table  V-9. 

When  the  total  Yellowstone  Study  Area  is  considered,  however,  the  composite 
needs  exceed  the  composite  production  capacity  in  the  absence  of  major  project 
developments,  and  in  some  areas  projects  are  not  available  to  meet  forecasted 
needs.  Thus,  it  appears  that  any  area  projects  that  are  economically  attractive 
and  otherwise  acceptable  will  have  a  market  for  their  produce. 

For  irrigation  in  the  area  to  develop  as  required  to  meet  future  needs 
of  the  Yellowstone  Study  Area  as  a  whole,  existing  programs  will  require 
continued  and  expanded  funding.  The  State's  loan  program,  administered  by 
DEPAD,  is  presently  facilitating  the  development  of  substantial  new  irrigated 
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Table    V-i)  LIVESTOCK    AND    CROP    PRODUCTION    NEEDS 

AND   HARVESTED    ACREAGE    REQUIREMENTS 
1985    -    2000 
WIND-BIGHORN-CLARKS    FORK 


1985 


2000 


"Without" 

Remaining 

"Without" 

Remaining 

Livestock 

Unit 

Needs 

Production     Needs 
tal  Livestock  Production  Needs 

Needs 

Production 

Ntcds 

lo 

Reef  and  Veal 

Lbs. 

109,866,257 

111,882,000 

•2,015,743 

119,862,783 

119,067,000 

795,783 

Pork 

Lbs. 

2,213,198 

6,469,000 

-4,255,802 

1,215,739 

6,894.000 

-5,678,261 

Lamb  and  Mutton 

Lbs. 

4,675,533 

7,091,000 

-2,415,467 

4,090,646 

5,192,000 

-1,101,354 

Chickens 

Lbs. 

120,540 

104,000 

16,540 

47,862 

76,000 

-28,138 

Eygs 

Doz. 

638,904 

785,000 

-146,096 

296,980 

651,000 

-354,020 

Milk 

Lbs. 

69,866 

80,000 

-10.134 

47,069 

70,000 

-22,931 

Total  Crop  Produ 

iction  Needs 

Wheat 

Bu. 

46,440 

68,112  / 

s^/ 

-21,672 

41,008 

76.076 

-35,068 

Rye 

Bu. 

2,243 

s 

2,025 

s 

S 

Corn  for  Grain 

Bu. 

882,827 

466,400 

416,427 

1,415,103 

541 .332 

873,771 

Silage 

Tons 

319,439 

313,254 

6,185 

403,295 

377,097 

26,198 

Oats 

Bu. 

1,413,537 

934,573 

478,964 

1,706,182 

1,072,978 

633,204 

Barley 

Bu. 

3,648,873 

5,344,570 

-1,695,697 

4,005,769 

6,158,976 

-2,153,207 

Vegetables 

Cwt. 

155,073 

155,073 

0 

209,587 

209,587 

0 

Hay 

Tons 

535,506 

541,652 

-6,146 

648,760 

652,646 

-3,885 

Sugar  Beets 

Tons 

1,080,551 

809,235 

271,316 

1,420,733 

674,720 

546,013 

Irish  Potatoes 

Cwt. 

44,671 

86,314 

-41,643 

37,623 

130,500 

-92,877 

Dry  Beans 

Cwt. 

196,307 

210,805 

-14,498 

116,414 

228,940 

-112.526 

ay  'S'  means  very 

small 

amount  (less 

than  100  acres  worth  of  production 

). 

Wheat 

Ac. 

Corn  for  Grain 

Ac, 

Silage 

Ac, 

Oats 

Ac 

Barley 

Ac, 

H^y 

Ar 

Sugar  Beets 

Ac, 

Irish  Potatoes 

Ac 

Dry  Beans 

Ac 

Total 

Ac 

Irrigated  Acres  Required 


1.161 

8.729 

16,485 

17,549 

48,654 

174,570 

58,008 

290 

10,466 

335,912 


1,419 

-258 

5,300 

3,429 

17,403 

-918 

13,163 

4,386 

69,410 

-20,756 

179,883 

-5,313 

38,535 

19,473 

419 

-129 

11,095 

-629 

336,627 

-Di 

932 

11.471 

16.918 

17,486 

44,517 

177,674 

70,674 

235 

5,675 

345,582 


1,463 

-531 

5,468 

6,003 

17,957 

-1,039 

13.582 

3.904 

71,616 

-27,099 

185,600 

-7,925 

39,760 

30,914 

435 

-200 

11,447 

-5,772 

347  328 

-l!745 

Non- Irrigated  Acres  Required 


Rye 
Hay 
Total 


Ac. 

Ac. 
Ac. 


92 
193 

2B5 


S 

1,100 
1,100 


-907 
-907 


74 
630 
704 


S 

1,000 
1.000 


s 

-370 
-370 
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acres  and  is  an  essential   element  in  continued  growth  of  irrigated  agriculture 
in  the  Study  Area.     The  State's  Water  Development  Program  is   in  its  initial 
stages  of  implementation.     This  program  could,  through  the  State's  financing 
of  projects,  provide  water  for  new  irrigated  lands  and  supplemental   supply 
to  existing  lands.     The  State's  development  of  projects  would  insure  consider- 
ation of  all   possible  or  feasible  features,   including  recreation,   fish  and 
wildlife  and  municipal   and  industrial  water  needs. 

Federal   programs  geared  to  development  of  irrigated  agriculture  have 
been   in  existance  for  many  years,  and  will   likely  continue  to  provide  a  means 
of  developing  new  and  supplemental  supplies  of  irrigation  water.     The  U.   S, 
Bureau  of  Reclamation  has   developed  numerous  projects  in  the  Study  Area  and 
has  studied  many  more.     For  the  USBR  to  be  effective   in  the  growth  and 
development  of  agriculture,  adequate  funding  is  necessary  to  reduce  the  existing 
backlog  of  authorized  projects. 

Table  V-10  summarizes   the  water  situation  with   respect  to   irrigated 
agriculture   in  the  area.      The  Table   is  based  on   1969  or  1970  data,   and  so 
is  somewhat  out  of  date,  but  it  gives  a  good  indication  of  the  general 
magnitude  of  the  water  problems   in  the  area,   and  of  the  distribution  of 
storage  needs  between  sub-areas. 
Saline  Seeps 

It   is  anticipated  that  very  little  will   be  done  to  correct  seeped  area 
conditions  in  the  absence  of  agency  planning  and  leadership.     Thus  there  are 
about  80,000  saline  acres   in  the  area  that  need  treatment.     These  areas  are 
included   in  the  Land  Conservation  needs   figures   shown   later  in  this   chapter. 
Some  of  the  seeped  areas  will   be  corrected  as   part  of  the  PL  566  developments, 
or  as  irrigation  project  improvements. 
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Municipal,  Domestic  and  Industrial  Water 

The  City  of  Cody  has  a  right  to  5,000  acre-feet  of  water,  per  year,  from 
Buffalo  Bill  Reservoir  but  has  no  facilities  for  delivering  the  water  to  the 
city's  system.  The  city's  need  to  excercise  its  right  will  become  more  acute 
as  time  passes,  and  definite  plans  for  using  the  available  water  supply 
should  be  developed  soon. 

Several  other  towns  have  water  supply  problems  of  varying  degrees  of 
severity.  It  is  believed  that  their  problems  can,  and  will,  be  solved  within 
the  limits  of  on-going  (without)  programs,  so  no  specific  plans  are  needed 
for  municipal  supplies,  other  than  for  Cody.  Likewise  it  is  assumed  that 
industry  will  take  care  of  its  water  needs  without  State  or  Federal  assistance. 
Land  Conservation 

In  addition  to  the  land  covered  by  conservation  measures  that  have  been 
projected  for  installation  under  ongoing  programs,  there  will  be  sizable  areas 
that  will  not  be  so  treated  by  the  year  2000.  These  areas  are  classified  as 
"Remaining  Needs"  that  should  be  evaluated  to  determine  if  it  would  be 
desirable  to  accelerate  the  installation  of  land  conservation  measures.  These 
remaining  needs  should  be  considered  for  both  the  National  Economic  Development 
and  Environmental  Quality  objectives.  It  can  then  be  determined  if  any  of 
these  needs  should  be  included  in  the  Recommended  Plan. 

It  is  estimated  that  there  will  be  3,981,840  acres  of  land  in  the 
planning  area  still  needing  treatment  in  the  year  2000  if  there  is  no  acceleration 
of  the  ongoing  programs.  A  breakdown  of  the  remaining  needs  by  land  use  and 
ownership  is  as  shown  in  Table  V-11.   The  same  information,  with  details 
on  type  of  treatment,  is  shown  in  Tables  V-5  and  V-6. 
Flood  Control 

Facilities  developed  under  the  without  situation,  particularly  in  rural 
areas,  will  probably  have  some  beneficial  effect  on  flood  control,  in  that  they 
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will  store  some  water  in  Table  V-ll   Remaining  Land  Conservation  Needs 

Wind-Bighorn-Clarks   Fork  Area 
stock  ponds  or  other  struc- 
tures during  periods  of 
high  runoff.     By  and  large, 
however,  structural   flood 
control  measures  have  bene- 
fits that  accrue  to  many 
people  in  relatively  large 
areas,  and  little  is  done 
in  the  way  of  meeting  major 
flood  control  needs   unless 
there  is  public-agency 
participation  of  one  form 

or  another.     For  purposes  of  this  analysis,   it  is  assumed  that  all   of  the 
structural   flood  control   needs  will   be  "remaining"  needs,  dependant  on  some 
type  of  governmental   participation  for  their  implementation.     Many,  but  not 
necessarily  all  of  the  non-structural  needs  will  be  met  under  the  "without" 
conditions. 

Instream  Flows 

It  is  unlikely  that  instream  flow  needs  will  be  met  by  private  develop- 
ments, except  in  those  relatively  few  cases  where  stream  channels  will   be 
used  as  carriers   for  water  supplies  developed  for  other  purposes.     The  re- 
maining needs  for  instream  flows  are,  therefore,  essentially  those  listed 
in  Chapter  IV  (Tables   IV-20  and  IV-21). 


Land  Us*  and  Ownarshlp 

Acrea 

Dollars 

■on-trrlgatad  cropland 
Fadaral 
Hon-fadaral 

0 
0 
0 

0 
0 

0 

Irrlgattd  Cropland 
Fadaral 
Mon-redaral 

260,300 

0 

260,300 

36.624,000 

0 

36.624,000 

■on-lrrlgated  Fastora 
Fadaral 
Nod- fadaral 

300 

0 

300 

3.000 

0 

3.000 

IrrlgaCad  Pasture 
Federal 
Noo-fadaral 

113,300 

0 

113,300 

3,221,000 

0 

3,221,000 

Range 
Federal 
Non-federaL 

3 

1 
2 

,556.500 

,ioi,foo 

,454,600 

26,243,000 
16,350,000 
9,893,000 

Foreat-Coraaercial 
Federal 
Non- federal 

11, *M 

240 

11,200 

236,000 

208,000 

28,000 

Fores  t-Non-CormercIal 
Federal 
Non-federal 

39,400 
15,400 
24,000 

661,000 

601,000 

60,000 

Other 
Federal 
Non-faderal 

0 
0 
Q 

0 
0 
0 

Total 
Federal 
Non- federal 

3 
I 
2 

,981,840 
,117,540 
,164,300 

68.988,000 
17,159,000 
51,829,000 
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Energy 

It  does  not  appear  that  the  energy  problems  that  are  so  pervasive  in 
Northeast  Wyoming  will  become  major  issues  in  the  Wind-Bighorn-Clarks  Fork 
area  during  the  rest  of  this  century.  Isolated  energy  developments,  par- 
ticularly uranium  mining  and  milling  facilities,  will  create  some  relatively 
local  problems  and  advantages.  It  is  anticipated  that  these  developments 
will  be  made  by  the  private  sector  without  public  involvement.  There  may 
be  some  thermal-electric  power  developments  not  now  foreseen,  but  they  too 
will  be  handled  by  the  private  sector.  Hydro-power  expansion  at  Buffalo  Bill 
Reservoir,  if  it  occurs,  will  serve  an  existing  and  remaining  need  for 
electrical  energy  generation  in  the  area. 

A  major  problem  in  the  energy  field  is  the  differences  of  opinion  on  how, 
or  whether,  potential  energy  developments  should  be  implemented,  and  how 
to  best  compromise  the  economic  and  environmental  conflicts  that  inevitably 
arise.  Because  of  these  differences,  there  is  a  "need"  for  all  groups  dealing 
with  or  interested  in  energy  developments  to  face  the  controversial  issues  in 
full  public  view  as  soon  as  the  issues  become  apparent,  so  that  differences 
can  be  resolved  early-on  and  before  large  expenditures  have  been  made. 
Outdoor  Recreation 

The  information  presented  in  Chapter  IV  indicates  that  there  is  plenty  of 
public  land  available  to  meet  the  space  requirements  for  recreation  to  the 
year  2000.  Facilities  are  also  available  to  meet  the  needs  for  most  types  of 
recreational  activities.  The  exceptions  are  camping  and  picnicking  facilities, 
swimming  pools  in  populated  areas,  water  skiing  and  access  to  streams  and 
other  areas  for  hunting,  fishing,  and  other  stream-associated  recreation 
activities.  There  appears  to  be  adequate  boater  access  through  1985,  but 
by  the  year  2000  there  will  be  a  need  for  about  20  additional  ramp  areas. 
Other  needs  are  for  about  2200  additional  camping-picnicking  units  (vehicle 
space  plus  table,  etc.)  by  1985,  including  an  existing  (1976)  need  for  about 

V-38 


200  units.  By  the  year  2000,  an  additional  5,000  units  will  be  needed.  Two 
or  three  additional  swimming  pools  will  be  needed  by  2000.  Ski  facilities 
appear  to  be  adequate  to  1985,  but  some  expansion  will  be  needed  by  2000. 
About  200  acres  of  land  are  currently  needed  for  games/sports  activities, 
and  that  need  will  increase  to  about  450  acres  by  2000. 

It  is  anticipated  that  ski  facilities  will  be  provided  by  the  private 
sector,  as  a  part  of  the  "without"  scenario.  All  of  the  other  needed  facilities 
are  dependent  upon  some  type  of  agency  participation,  however,  and  constitute 
the  remaining  needs  to  be  considered  in  multiple-purpose  planning  processes. 

Fish  and  Wi Idlife 

Chapter  IV  shows  the  general  trends  in  needs  for  Fish  and  Wildlife,  and 
an  earlier  portion  of  this  chapter  suggests  that  fish  and  game  management  will 
become  increasingly  more  difficult  in  the  absence  of  coordinated  resource-use 
planning.  The  ongoing  programs  of  the  State  and  Federal  fish  and  game  agencies 
will  tend  to  offset  losses  that  could  occur  in  the  absence  of  planned  develop- 
ment, and  will  probably  meet  some  portion  of  the  increasing  needs  that  are  ex- 
pected to  develop  as  a  result  of  increased  population  and  increased  out-of- 
State  interest  in  harvesting  Wyoming's  fish  and  game.  If  it  is  assumed  that 
ongoing  programs  will  meet  half  of  the  estimated  future  demand,  then  the  re- 
maining needs  dependent  upon  some  specially  planned  action  would  call  for  the 
addition  of  some  /!>,00n  recreation  days  of  hunting  by  1985,  and  another  15,000 
by  the  year  2000.  The  remaining  need  for  fisherman  days  will  amount  to  about 
90,000  by  1985,  ami  an  additional  63,000  by  the  year  2000.  Roughly  half  of 
the  additional  fishing  days  should  be  provided  at  lakes  and  reservoirs,  and 
the  other  half  on  streams. 
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Erosion  Control  and  Water  Quality  Management 

Major  water  quality  problems  of  northwest  Wyoming  include  the  large  sedi- 
ment loads  carried  by  most  of  the  area  streams.  The  ongoing  208  programs  and  the 
land  conservation  efforts  discussed  elsewhere  in  this  report  will  tend  to  reduce 
erosion,  and  the  208  programs  and  other  water  quality  laws  and  regulations  cur- 
rently in  effect  will  tend  to  limit  further  deterioration  of  water  quality  in  the 
area.  These  ongoing  programs  will  not  solve  all  of  the  water  quality  problems  of 
the  region,  but  they  should  keep  them  within  reasonable  bounds.  The  remaining 
need  in  this  function,  as  it  is  treated  in  this  analysis,  is  to  insure  that  de- 
velopments proposed  for  other  purposes  do  not  create  erosion  and  water  quality 
problems. 

'  Oppoi^tunities  For  Meeting  Needs 

There  are  many  possibilities  for  making  better  use  of  northwest  Wyoming's 
resources,  and  also  many  opportunities  to  provide  better  protection  for  these 
resources.  Unfortunately,  none  of  the  potentials  is  inexpensive,  and  unfor- 
tunately there  is  little  firm  agreement  among  local  interests  on  what  courses 
of  action  are  most  desirable.  Development-oriented  groups  believe  that  the 
area  needs  the  economic  gains  that  full  use  of  available  resources  would 
bring,  and  that  the  area  can  withstand  the  related  environmental  and  social 
strains  without  undue  difficulty.  Anti-development  groups  take  the  opposing 
stand,  that  the  area  cannot  shoulder  the  environmental  and  social  costs  of 
full,  or  even  expanded,  development  and  so  would  limit  future  activities  to 
as  near  present  levels  as  possible.  Each  of  these  groups  represents  a  mi- 
nority point  of  view,  but  this  should  not  imply  that  there  is  a  midpoint  where 
the  opposing  views  converge  into  a  majority  stance.  There  is,  however,  a 
major  and  probably  majority  group  that  believes  that  development  and  use  of 
the  areas  water  and  other  resources  can  be  managed  and  controlled  to  the  areas 
overall  benefit,  considering  the  economic,  environmental,  and  social  pluses 
and  minuses  involved.  The  proposals  in  the  following  pages  represent  the 
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study  Team's  effort  to  identify  the  types  and  levels  of  development  that 
might  be  permitted  before  reaching  the  point  beyond  which  the  incremental 
additional  costs  would  exceed  the  incremental  additional  benefits,  when  all 
types  of  costs  and  benefits  are  evaluated. 

The  possibilities  listed  do  not  constitute  a  plan.     This  section  merely 
presents  summaries,  for  the  record,  of  elements  that  were  evaluated  by  the 
Study  Team  as  a  basis  for  developing  the  alternative  plans  presented  in  Chap- 
ter VI.     Some  of  the  prospects  discussed  in  the  following  pages  are  over- 
lapping or  even  mutually  exclusive,  and  were  therefore  discarded,  or  modified 
in  the  plan  formulation  process.     Others  were  dropped  for  various   reasons. as 
the  planning  proceeded.     Whatever  their  final  disposition,  the  projects  and 
programs  evaluated  in  any  significant  detail  by  the  Study  Team  are  described 
in  the  remaining  portion  of  this  chapter. 

The  projects  and  programs  that  have  been  analyzed  and  that  are  described 
in  this  part  of  the  report  are  subdivided  by  geographical   area  -  Wind, 
Bighorn,  Clarks   Fork,  Little  Bighorn,  and  Area-wide.     Projects  within  each 
area  are   listed  in  alphabetical  order  of  major  feature  title  (such  descrip- 
tive words  as  "Upper,"  and  "Lower"  have  been  disregarded  in  arranging  the 
sequence)   so  that  all  material   for  a  major  stream  or  facility  will  appear 
together. 

The  following  information  applies  to  all  proposed  recreation  developments 
and  is  listed  here  to  avoid  repetition.     Proposed  recreation  developments  are 
based  on  reconnaissance  data,  and  so  facilities  listed  are  "average"  and  thus 
the  same  for  each  area.     Costs   will  increase  or  decrease,  depending  on  local   con- 
ditions when  site-specific  studies  can  be  made.     The  estimates  are  based  on  the 
following: 

1.     Cost  of  Major  access  sites  are  based  on  providing  the  following: 
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20 

$48,000 

1 

$32,000 

$120,000 
$  36,000 

$156,000 

Units       Cost 

Picnic  Units  (includes  tables,  parking,  per- 
cent of  interior  road,  sanitation,  power 
signs,  landscaping,  etc.)  20       $40,000 

Camping  Units  (includes  campsites,  stoves, 
tables,  and  percent  of  supporting  facilities 
as  shown  for  picnicking) 

Boat  Launching  Ramp 

1  Lane  and  30  graveled  parking  spaces 

30%  Planning  Overhead  &  Contingency 

2.  Boater  or  minor  access  developments  will  consist  of  sanitation  faci- 
lities and  primitive  type  picnicking  and  overnite  camping  facilities. 
Cost  figures  do  not  include  existing  access  sites  that  are  considered 
adequate. 

3.  Easements,  estimated  at  about  70  percent  of  the  value  of  the  land, 
would  not  require  changes  in  current  land  uses,  but  would  preclude 
future  changes  in  use  that  would  be  detrimental  to  the  environment. 
Current  owners  and/or  operators  would  be  permitted  to  continue  to 
use  the  land  as  they  have  in  the  past.  The  easements  are  not  man- 
datory --  they  would  be  a  voluntary  agreement  between  the  land 
owner  and  the  administering  agency,  and  would  be  designed  to  fit 
the  specifics  of  each  particular  case.  The  amount  of  land  to  be 
included  under  the  easement  item  was  a  matter  of  considerable  con- 
cern to  the  Study  Team  members.  In  the  absence  of  site  specific 
studies,  and  prior  to  actual  negotiations  with  the  individual  land 
owners,  there  is  no  realistic  way  to  estimate  the  amount  of  land 
that  should  be  covered  by  easements  in  any  particular  stretch  of 
stream.  It  could  vary  from  one  or  two  hundred  feet  in  areas  where 
stream  valleys  are  narrow  and  deep,  to  as  much  as  a  quarter  of  a 
mile  on  each  side  of  the  stream  in  flat  areas.  In  order  to  make 
sure  that  needs  and  costs  were  not  understated,  the  estimates  for 
easements  shown  in  the  following  tables  are  maximums,  covering 
relatively  wide  strips  of  land  along  the  full  length  of  the  streams 
in  question.  When  site  studies  are  made  and  negotiations  com- 
pleted, the  amount  of  land  involved,  and  the  cost,  may  be  consider- 
ably less  than  shown  on  the  analysis  sheets. 

Wind  River  Basin 

On  the  basis  of  available  water  supply  studies,  it  is  concluded  that  the 
water  supply  in  the  Wind  River  Basin  is  adequate  for  existing  irrigation  and 
supplemental  water,  and  for  about  68,500  acres  of  new  irrigation  or  other 
needs  involving  similar  amounts  of  water. 

Boysen  Reservoir  is  strategically  located  to  re-regulate  flows  from  the 
Wind  River  basin.  The  reservoir  regulation  could  be  used  for  increased  down- 
stream irrigation,  or  for  industrial,  or  other  water  use  adjacent  to  the  reser- 
voir and/or  in  demand  areas  outside  of  the  basin  if  such  demands  ever  develop. 
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At  the  moment,   there  appears  to  be  no  need  for  or  interest  in  export  of  water 
from  the  area. 

The  amount  of  water  that  could  be  made  available  at  Boysen  depends  upon 
the  amount  of  future  upstream  development,  and  the  level  of  sustained  stream- 
flows  to  be  maintained  in  the  Wind  River  Canyon.     Considering  these  factors, 
the  range  is   124,000  to  268,000  acre-feet  per  year,  over  and  above  present 
uses. 

There  are  no  legal   provisions  under  existing  Wyoming  water  law  which 
require  a  minimum  flow  below  a  dam,  beyond  requirements  for  stockwater 
purposes.     Although  hydropower  releases  currently  provide  a  sustained  flow 
below  Boysen  Dam,  these  releases  would  not  necessarily  continue  if  the  water 
should  be  committed  to  beneficial   consumptive  uses..   Storage  water  can  legal- 
ly be  appropriated  and  provided  for  sustained  streamflow  if  the  cost  thereof 
is   repaid. 

Past  efforts  have  identified  numerous  Wind  River  Basin  irrigation  develop- 
ment potentials  both  on  and  off  the  Wind  River  Indian  Reservation. 

At  the  request  of  the  Shoshone  and  Arapahoe  Tribes  the  BIA  conducted 
soil     surveys  and  a  resources   inventory  in  1971.     This   inventory  showed  a 
potential   for  irrigating  more  than  198,000  acres  of  new  land  utilizing  regu- 
lated water  supplies  from  ten  potential   reservoirs.     Many  of  the  potential 
irrigation  units   identified  by  BIA  include  lands  within  projects   identified 
in  this  study  effort.     The  potential  new  irrigation  units  are  given  in  Table 
V-12. 

Recommaissance  studies  made  in  connection  with  this  Yellowstone  Level  B 
analysis  covered  six  potential   irrigation  projects  on  the  Indian  Reservation. 
It  was  found  that  one  of  the  six  projects  could  meet  NED  criteria.     The  re- 
maining five  projects  did  not  meet  NED  criteria  but  could  be  beneficial   on  a 
State-Regional  basis.     These  projects   represent  a  total  of  about  54,400  acres 

V-43 


Table  V-12  Potential   Irrigation  Units 
On  The  Wind  River  Indian   Reservation 


Unit Acreage 

East   Fork  37,385 

Crowheart  Butte  51,080 

North   Fork  14,700 

Upper  Wind  Unit  Extension  5,407 

Five  Mile  35,350 

Bighorn  31,760 

Coolidge  Extension  9,520 

Beaver  Creek  1 3 , 340 

Total  198,542 


Source:     Land-Water  Inventory,  Natural   Resources,  Wind  River  Indian  Agency, 
Wyomi  ng 


of  new  irrigated  land.     Depending  upon  the  method  of  irrigation  used,  annual 
diversions  to  serve  these  54,400  acres  would  average  150,000  to  272,000  acre- 
feet.     The  resulting  depletion  would  be  about  95,000  acre-feet  per  year.     Wa- 
ter supply  studies   indicate  there  is  not  sufficient  streamflow  in  the  Wind 
River  to  provide  this  added  diversion.     New  storage  estimated  to  be  as  much 
as   300,000  acre-feet  of  capacity  would  be  needed  for  the  54,400  new  acres  and 
9,000  acres  of  Riverton  Project  extension  or  for  a  similar  amount  of  existing 
irrigation.     On  the  basis  of  these  and  other  past  studies,   it  is  concluded 
that  the  existing  irrigation  and  the  entire   198,000-acre  Indian  irrigation 
potential   identified  by  BIA  cannot  be  provided  an  adequate  water  supply,  but 
some  new  land  can  be  irrigated  and  supplemental  water  can  be  provided  in  many 
areas  where  needed. 

Upper  Badwater  Creek  Watershed 

The  Upper  Badwater  Creek  Watershed  is  located  in  Fremont  and  Natrona 
Counties,  in  the  extreme  northeastern  part  of  the  Wind  River  Basin  at  the 
headwaters  of  the  Badwater  Creek. 

There  are  133,843  acres   in  the  watershed,  of  which  42  percent  is  pri- 
vately-owned,  11   percent  State-owned,  and  47  percent  Federal   lands 
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administered  by  the  Bureau  of  Land  Management.      Included  are  about  1,700 
acres  devoted  to  irrigated  hay  and  pasture   land. 

The  lack  of  a  full  season  supply  of  irrigation  water  for  the  irrigated 
lands  is  a  most  critical  problem.     Water  rights  are  recorded  for  over  4,400 
acres  of  irrigated  land,  but  presently  only  1,700  acres   in  four  ranch  units 
are  receiving  water.     Yields  on  these  1,700  acres  are  severely  limited  by 
the  shortage  of  water.     Floodwater  damages  in  the  watershed  are  primarily  to 
irrigated  hayland  along  Badwater  Creek.     Damage  occurs  almost  annually  be- 
cause of  heavy  summer  thunderstorms. 

Figure  V-2  shows  the  project  and  area. 

Figure  V-2 
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There  is  a  potential   to  install  a  small  multipurpose  reservoir  on 
Badwater  Creek  which  would  have  a  total   capacity  of  1,170  acre-feet.     This 
would  include  850  acre-feet  for  irrigation,   150  acre-feet  for  sediment,  and 
770  acre-feet  for  flood  protection.     A  68-foot  high  dam  with  a  maximum  reser- 
voir surface  area  of  70  acres  would  be  required.     Costs  of  the  project  are 
shown  in  Table  V-13. 

Table  V-13  Upper  Badwater  Watershed  Project  Costs 
Wind-Bighorn-Clarks   Fork 


Estimated  Structural  Cost 

Annual  Cos.t 

a/ 

ITEM 

Estimated  To-^1 
Cost  (dollars) 

Evaluation 
Unit 

Amortization  of 
Install.  Costs 

Operation  & 
Maint.  Cost 

Total 

Construction 

585,000 

Storage  Dam 

40,900 

3,550 

44,450 

Engineering 
Service 

71,000 

Project 
Admini strati  or 

6,700 

6,700 

9,900 

Land,  Easements 
and  R.W. 

Grand  Total 

47,600 

3,550 

51,150 

Project  Admin. 

109,300 

Total  Structural 
Measures 

775,200 

a/  Price  Base:    1975 

b/  100  Years  (a  6  1/8%  interest 

The  reservoir  would  provide  supplemental  water  for  1,700  acres  of  irri- 
gated lands  and  would  reduce  the  present  average  annual   flood  damages  within 
the  watershed  by  60  percent.     It  will  prolong  the  irrigation  period  by  one 
month  and  reduce  the  sediment  entering  Boysen  Reservoir. 

With  the  project  it  will   be  possible  to  increase  the  average  annual  yield 
of  hay  by  one  ton  per  acre  and  increase  the  annual   grazing  capacity  of  the 
pastureland  by  more  than  three  AUMs  per  acre.     The  additional  water  can  also 
produce  a  change  in  cropping  patterns,  whereby  200  of  400  acres  of  the  exist- 
ing pasture  land  can  be  converted  to  hayland.     Annual  benefits  and  costs  for 
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the  project  are  compared  in  Table  V-14. 

Table  V-14  Comparison  Of  Benefits  And  Costs  For  Structural  Measures 

Upper  Badwater  Creek  Project 


ILvaluat  ion 
Unit 

AVERAGE   ANNUAL    BENEFITS     a/ 

Total 

Avg. 
Annual 
Cost    SJ 

Benefit 

Cost 

Ratio 

Damage 
Redaction 

Irrigation 

Secondary 

Storage 
Dan 

6,07Ck/ 

45,000 

5,600 

56,700 d/ 

l*h,l^5Q 

1.3:1.G 

Project   Ad- 
ministration 

6^700 

GRAiID   TOTAL 

6,070 

45.000 

3,600 

56,700 

51.150 

1.1:1.0 

a_/  Price  Base:   Current  Normalized 

b/  Flood  1,400;   Sediment  and  Erosion  4,670 

C/  Price  Base:   1975 

"37  Totals  may  not  check  due  to  rounding. 


Upper  Beaver  Creek  Watershed 

This  watershed  is  located  in  southern  Fremont  County.     The  drainage 
heads  in  the  Wind  River  Mountains  near  Atlantic  City  and  empties   into  the 
Little  Wind  River  south  of  Riverton.     Figure  V-S  illustrates  the  project  area. 
Some  flooding  has  occurred  in  the  watershed  above  U.S.   Highway  287  causing 
damage  to  crops  and  other  agricultural  properties,  including  canals,  fences, 
and  irrigation  structures.     The  sediment  produced  in  the  watershed  is  depos- 
ited by  the  Wind  River  in  Boysen  Reservoir  reducing  its  storage  capacity  and 
enroute  damaging  wildlife  habitat  in  the  river.     Average  annual  flood  damages 
are  estimated  to  be  about  $1,500  and  sediment  damages  about  $1,300. 

The  primary  problem  is  a  lack  of  irrigation  water  during  the  summer  and 
fall.     Beaver  Creek  is  a  snowmelt  stream,  having  high  flows   in  the  early 
spring,  with  very  low  flows  during  the  summer  and  fall.     There  are  about  1,000 
acres  in  scattered  tracts  along  the  creek  which  are  presently  irrigated  by 
direct  flows.     Because  of  the  short  water  supply,  yields   in  the  project  area 
are  about  one-third  of  their  potential.     Ranchers  have  indicated  they  intend 
to  irrigate  297  additional   acres  along  the  creek,  but  these  lands  will   also 
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receive  only  a  short  season  supply.     The  lower  two  ranches  have  had  to  rely 
almost  entirely  on  dryland  hay  for  winter  feed  because  of  the  lack  of  irriga- 
tion water.     Annual  yields   on  these   lands   range  from  3/4  ton  per  acre  during 
good  years   to  no  hay  production   in   poor  years,   or  an  average  of  about   1/2 
ton  per  acre. 

A  multipurpose  dam  and  reservoir  could  be  constructed  which  would  store 
9,400  acre-feet  of  irrigation  water.     Associated  storage  capacity  of  1,600 
acre-feet  for  sediment  and  3,500  acre-feet  for  floodwater  would  insure  the 
needed  storage   capacity  and  protect  the  structure.      Recreation   facilities   at 
the  dam  would  have  an   initial    cost  of  about  $123,000  and  the  annual   O&M  cost 
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would  be  $20,000.     The  earth  dam  would  be  125-feet  high.     About  15  miles  of 
canal  enlargement  and  extension  would  be  required.      Irrigation  costs  are  sum- 
marized in  Table  V-15. 

Table  V-IS  Upper  Beaver  Creek  Project 


Irrigation  Facilities  Structural   Cost 


a/ 


Structural 

Construction 

Engineerin 

R 

Land,  Easements 

Project 

Install. 

Measures 

Services 

and  R.W. 

Admin. 

Cost. 

(Dollars) 

Dam 

639,000 

95,900 

29,400 

106,500 

870,800 

Canal 

383,400 

57,500 

1,200 

63,900 

506,000 

TOTAL 

1,022,400 

153,400 

30,600 

170,400 

1,376,800 

a/  Price  be 

ise:   1975 

Annual   costs  would  be  $92,500  for  irrigation  and  $27,600  for  recreation, 
for  a  total   of  $120,100.     Annual   benefits  would  total   $175,700,  including 
$141,700  for  irrigation  and  $34,000  for  recreation. 

The  present   irrigated  land  is   used  for  hay  and  pasture.     With  the  project, 
forage  production  will   continue  as  the  primary  use.     Water  application  is  by 
surface  methods. 

The  9,400  acre-feet  of  agricultural  water  storage  would  provide  a  reli- 
able, full   season  water  supply  for  2,800  acres  of  irrigated  cropland.     This 
would  include  a  supplemental  supply  for  1,213  acres  which  are,  or  would  be, 
irrigated  without  the  project,  and  a  full  supply  for  821   acres  of  dry  hayland 
and  766  acres  of  rangeland.     The  presently  irrigated  lands  are  used  for  the 
production  of  alfalfa  and  grass  hay  with  enough  small   grain  to  establish  the 
hay  crops.     Because  of  the  short  water  supply  present  yields  are  low.     With 
full   potential   development  there  would  be  only  a  slight  change  in  the  rota- 
tion of  crops  on  these  lands,  but  crop  yields  would  more  than  double.     Net 
annual   income  would  increase  by  $39  per  acre  on  the  land  receiving  a  supple- 
mental water  supply. 
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The  lands  which  are  used  for  dry  hayland  (821   acres)  produce  crested 
wheat-grass  hay.     These  lands  have  been  tilled  and  stands  established  when 
necessary.     Yields  have  been  low  because  of  the  arid  climate.     With  the  full 
potential   development  these  lands  could  be  used  to  produce  crops   in  the  same 
rotation  as  the  other  irrigated  land.     Net  annual    income  will   increase  about 
$42  per  acre  after  accounting  for  associated  costs  of  land  development. 

It  is  estimated  that  the  9,400  acre-feet  of  proposed  storage  water  is 
available  in  the  stream  at  least  8  years  out  of  10.     Water  used  by  existing 
downstream  diversion  rights   in  excess  of  crop  demands  would  have  to  be  stored 
during  the  spring  months  to  fill   the  reservoir  and  meet  peak  demands   later 
in  the  season. 

The  estimated  consumptive  use  of  water  is  24  inches  per  acre,  per  year, 
and  the  estimated  net  irrigation  requirement  about  20  inches  per  acre.     Water 
diversion  needs  were  determined  to  be  3.36  acre-feet  per  acre  for  the  2,800 
acres  -  a  total  of  9,400  acre-feet.     The  estimated  average  annual  water  de- 
pletion resulting  from  project  development  is  5,000  acre-feet. 

A  water  quality  monitoring  station  is   located  near  the  mouth  of  Beaver 
Creek.     The  water  at  this  point  in  the  stream,  while  suitable  for  irrigation 
of  the  crops  grown,  has  a  high  to  very  high  salinity  hazard  and  at  times  of 
very  low  flow  a  medium  sodium  hazard.     Extreme  low  flow  periods,  however,  are 
during  the  winter  months.     While  no  known  data  are  available  upstream,  it  is 
expected  that  the  water  quality  at  the  proposed  reservoir  site  is  considerably 
better  -  this  will  have  to  be  confirmed  by  sampling. 

Crow  Creek  Project 

Crow  Creek  Watershed  is   located  in  northern  Fremont  County,  Wyoming,  in 
the  northwest  corner  of  the  Wind  River  Indian  Reservation,  as  shown  on  Figure 
V-4.     Crow  Creek  traverses  the  southern  slope  of  the  Absaroka  Mountain  Range, 
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which  is  an  area  of  relatively  low  precipitation  for  such  high  elevations. 
The  southern  exposure  accelerates  the  snowmelt,  causing  a  smaller  and  shorter 
runoff  than  might  be  expected.  These  conditions  are  conducive  to  flooding  in 
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early  spring  and  to  short  irrigation  water  supplies   in  mid  and  late  summer. 

The  most  recent  severe  flood  occurred  in  mid-June  of  1965.     Irrigation 
headgates  were  destroyed,  several   irrigation  canals  were  washed  out  or  filled 
with  sediment,  and  fences,  canals,  and  other  agricultural  properties  were 
severely  damaged.     While  only  a  small   amount  of  cropland  was   inundated,  the 
severe  and  extensive  damage  to  the  irrigation  systems  prohibited  any  irriga- 
tion for  the  remainder  of  the  growing  season.     Ten  ranch  units  were  directly 
affected  by  the  flood.     Floods  of  this  magnitude  have  about  a  ten  percent 
chance  of  occurrence.     Damaging  floods  occur  about  every  other  year. 

Crow  Creek,  and  especially  Sand  Draw,  contribute  large  amounts  of  sediment 
to  the  Wind  River.     The  sediment  is  derived  from  sheet,  gully,  and  bank  erosion. 
The  erosion  and  resulting  sediment  is  produced  by  high  intensity,  convective 
summer  rainstorms  which  cause  flash  flooding.     The  bedload  from  Sand  Draw  alone 
is  estimated  to  be  over  50,000  tons,  or  about  30  acre-feet  per  year.     This  bed- 
load  fills   up  downstream  irrigation  works,  causing  considerable  damage. 

There  are  2,606  acres  of  irrigated  land  in  the  watershed.     Of  these  acres, 
1,200  are  irrigated  from  Crow  Creek  and  the  remainder  from  the  Big  Wind  River; 
lands   irrigated  from  the  Big  Wind  River  receive  an  adequate  supply  of  water. 
Lands  irrigated  from  Crow  Creek  have  a  short  season  supply.     By  July  15,  aver- 
age flows  are  insufficient  to  supply  all   irrigated  lands.     Because  of  the 
short  water  supply,  average  hay  yields  are  only  about  one  ton  per  acre  compared 
to  a  potential  of  about  three  tons. 

The  present  low  net  returns  per  acre  result  in  few  improvements   in  the 
irrigation  systems.      Irrigation  efficiencies  are  only  about  20  percent,  and 
the  maintenance  costs  are  high.     There  is  a  need  to  improve  the  distribution 
systems  and  field  laterals,  some  fields  need  to  be  leveled,  and  hay  rotation 
crops  need  to  be  re-established. 

The  proposed  project  provides   for  a  multipurpose  reservoir  to  retard 
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floodwater  and  to  store  irrigation  water.  The  reservoir  would  be  located  on 
Crow  Creek  about  one  mile  north  of  Tipperary.  A  125  foot  high  earth  dam  at 
this  location  would  store  5,900  acre-feet  of  irrigation  water  and  provide 
a  full  season  supply  to  1,200  existing  irrigated  acres  and  2,600  acres  of  new 
land  in  eight  years  out  of  ten.  An  associated  storage  of  100  acre-feet  of 
sediment  and  4,000  acre-feet  of  floodwater  would  insure  the  needed  capacity  to 
protect  the  structure  and  the  downstream  acres  from  the  effects  of  floods.  The 
water  stored  for  irrigation  would  be  released  into  Crow  Creek  as  needed. 

The  released  water  would  be  diverted  from  Crow  Creek  by  existing  struc- 
tures to  the  distribution  systems  of  the  1,200  acres  presently  irrigated.  A 
diversion  structure  would  be  constructed  to  divert  water  for  the  new  irriga- 
tion develepment.  Also,  a  five  mile  long  new  canal,  with  a  capacity  of  60  cfs, 
would  carry  water  to  the  2,600  acres  of  new  irrigated  land  which  lies  north  of 
Crowheart  Butte. 

Costs  of  the  proposed  project  are  summarized  in  Table  \/-16. 

a/ 
Table  16  Distribution  of  Structural  Cost- 
Crow  Creek  Project 


Structural 
Measures 

Construction 

Engineering 
Services 

Land  Easements 
and  R.  W. 

Project 

Admin. 

Install. 
Cost 

Dam 

749,800 

(Do 

89,400 

liars) 

81.000 

137,700 

1,057.900 

Canal 

107.900 

25.600 

1,400 

19.900 

154.800 

TOTAL 

857.700 

115.000 

82.400 

157.600 

1.212.700 

a/ Price  Base 

:   1975 

The  estimated  annual  consumptive  water  use  by  crops,  with  the  project 
works  installed,  is  6,100  acre-feet.  This  is  approximately  4,900  acre-feet 
more  than  the  present  use.  Allowing  for  incidental  uses,  the  estimated  in- 
creased water  depletion  is  6,500  acre-feet  per  year.  The  water  is  of  good 
quality  and  is  suitable  for  irrigation.  Table  V-17  shows  a  comparison  of 
benefits  and  costs. 
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Table  V-17  Comparison  Of  Benefits  And  Costs  For  Structural  Measures 

Crow  Creek  Project 


valuation 
Unit 

AVERAGE   ANNUAL    BEl 

r^FITS    a/ 

Avg. 

Annual 
Cost     b/ 

Benefit 

Cost 
Ratio 

Danage 
Reduction 

Irrigation 

Secondary 

Total 

Combined 
Structural 
;;?asures 
Dam  &  Canal 

16,500 

114,400 

(Doll 
20,950 

ars) 
151,850 

70,300 

2.2:1.0 

Project   Ad- 
:ninistrat  ion 

9,700 

GR.Mro   TOTAL 

16.500 

114.400 

20,950 

151, C50 

80.000 

1.9:1,0 

a/  Price  Base:   Current  Normalized 
b/  Price  Eas3:   1975 


Green  Valley  Ranches  Project 

The  Green  Valley  Ranches  Project  would  irrigate  about  5,100  acres  of 
land  north  of  Shoshoni,  Wyoming.  This  is  presently  sagebrush  grazing  land 
administered  by  the  Bureau  of  Land  Management  or  land  within  the  Bureau  of 
Reclamation's  withdrawal  area  around  Boysen  Reservoir.  The  water  supply 
would  be  pumped  from  Boysen  Reservoir  and  distributed  in  a  sprinkler  system 
to  the  area  shown  on  Figure  V-5. 
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Figure  V-5  Green  Valley  Ranches  Project  Area 
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Crops  grown  on  irrigated  lands   in  the  area  include  small   grains,  corn, 
alfalfa,  and  dry  beans,  all  suitable  for  the  project  lands. 

The  project  works  would  start  with  a  pumping  plant  on  the  east  side  of 
Boysen  Reservoir,  with  a  static  lift  of  95  feet.     A  48-inch  discharge  line 
would  be  about  3,000  feet  long. 

A  relift  pumping  plant  would  lift  water  another  200  feet  through  a  33- 
inch  discharge  line  8,300  feet  long.     Energy  requirements  were  estimated  on 
the  basis  of  2.31   acre-feet  of  water  delivered  to  each  acre  and  a  power  cost 
of  $0.02  per  kwh.     The  energy  cost  per  acre  is  about  $11   per  year. 

The  proposed  project  does  not  meet  the  National   Economic  Development 
(NED)   criteria;  however,   it  does  appear  economically  sound  from  a  State- 
Regional  point  of  view.     The  only  benefits  considered  in  the  NED  account  are 
$359,900  of  net  annual    irrigation  benefits  or  $70.57  net  benefit  per  acre. 
Total   investment  cost  of  the  project  would  be  $7,393,000,  and  the  annual   cost 
would  be  $530,100,   including  an  operation  and  maintenance  cost  of  $57,800. 

Hidden  Valley  Project 

Hidden  Valley  Watershed  is   located  in  Fremont  County  in  Central  Wyoming, 
as  shown  on  Figure  V-6.     Land  ownership  distribution  is  as  follows:   private  - 
58  percent,  Wind  River  Indian  Reservation  -  25  percent,  and  U.S.  Bureau  of 
Reclamation  -  17  percent. 

Ten  operators  farm  about  2,362  irrigated  acres  which  are  served  by  the 
Pilot  Canal.     Water  for  the  canal   is  diverted  from  the  Wind  River  through 
Pilot  Butte  Reservoir  and  into  the  canal.     Pilot  Canal  serves  36,000  acres   in- 
cluding Hidden  Valley.     The  canal  system  is  approximately  40  miles  long,  with 
Hidden  Valley  located  at  the  end  of  the  system. 

The  major  water  and  related  land  resource  problem  in  Hidden  Valley  is   in- 
sufficient water  during  the  irrigation  season.     The  first  shortage  usually 
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occurs  between  May  15  and  June  15  when  the  soil  profile  is  first  being  filled. 
At  this   time  demand  is   greater  than  delivery  on  the  order  of  10  cfs   for  10 
days  or  200  acre-feet  over  the  shortage  period.     The  second  shortage  occurs 
during  the  peak  consumptive  use  period,  July  4  through  July  31.     The  magni- 
tude of  the  second  shortage  is  about  the  same  as   the  first  over  about  the 
same  length  of  time.     These  two  shortages  occur  on  most  of  the  2,362  acres. 

In  addition  to  the  ten  operating  units   in  Hidden  Valley  suffering  a 
water  shortage,   37  operating  units  with  a  total   of  6,581   acres   located  out- 
side the  watershed  and  up-canal   from  Hidden  Valley  also  suffer  a  water  short- 
age during  the  above-mentioned  periods. 
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The  water  shortage  problem  in  Hidden  Valley  can  be  solved  with  a  regu- 
lating reservoir  in  a  draw  south  of  where  the  Pilot  Canal  drops  into  Hidden 
Valley.  Instead  of  discharging  water  at  the  Sand  Gulch  wasteway  during  per- 
iods of  low  demand,  this  excess  water  can  be  stored  1n  the  proposed  regulat- 
ing reservoir  for  supplementary  release  during  periods  of  high  demand.  Prelim- 
inary investigations  show  that  the  proposed  site  has  adequate  capacity  to  give 
a  full  supply  to  the  2,362  acres  of  irrigated  land  in  Hidden  Valley.  In  addi- 
tion to  irrigation  water,  the  proposed  structure  would  also  include  flood  pro- 
tection to  Hidden  Valley  from  390  acres  of  presently  uncontrolled  watershed 
area.  The  structural  works  would  consist  of  a  300  acre-foot  irrigation  water 
regulating  reservoir  with  a  supply  line  from  Pilot  Canal  and  a  pipe  structure 
from  the  reservoir  outlet  base  to  the  Pilot  Canal. 

Table  V-18  Estimated  Costs  -  Hidden  Valley  Project 

Construction  Features 


Item 


Construct  ion- 

(Dam  and  associated  structures) 


Engineering  Services 


Land,  Easements  and  R/W 


Project  Admi ni strat ion- 

(Including  construction  inspection) 


TOTAL  STRUCTURAL  MEASURES 


Estimated  Total  Cos t" 

(dollars) 

256,000 


17{ 


8,000 


^,000 


57,000 


325,000 


Average  Annual   Costs  a/ 


Eval uation 
Unit 

Amorti  zat ion  of  u  / 
Instal 1 ation  Cost  ~ 

Operation  and 
Maintenance  Cost 

Total 

Dam  and  as- 
soci  ated 
structures 

17,300 

920 

18,220 

Project  Ad- 
mi ni  strat  ion 

3.680 

2,680 

TOTAL 

20,980 

920 

21,900 

aj    Price   Base:    1975 
b/    50   years  (S>  6    l/8% 
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The  water  supply  source  for  the  project  is  the  Wind  River.     Conveyance 
presently  is  through  the  canals  and  regulating  system  of  the  Riverton  Reclama- 
tion Project.     There  is  an  adequate  amount  of  water  carried  in  the  major  ca- 
nals to  meet  the  needs  of  the  Hidden  Valley  Project  and  spills  from  the  major 
canals  exceed  the  supplemental   requirements  of  the  small  project. 

The  average  annual   volume  of  water  stored  in  the  proposed  reservoir 
would  be  400  acre-feet.     The  estimated  increase  in  water  depletion  is  about 
300  acre-feet  per  year. 

Benefits  and  costs  for  the  potential   development  are  shown  in  Table  V-19. 

Table  V-19  Comparison  of  Benefits  and  Costs   For  Structural  fleasures 

Hidden  Valley  Project 


Evaluat  ion 
Unit 

AVERAGE  ANNUAL  BENEFITS  -^ 

Avg. 
Annual  ^  , 
Cost  b/ 

Benefit 
Cost 
Ratio 

1 rr Iqat  ion 

Secondary 

Total 

Reservoir  & 
associ  ated 
structures 

10^4,^400 

9,800 

lli+,200 

18,220 

6.3:1 

Project 

Admin  i  strat  ion 

3,680 

TOTAL 

10i+,i+00 

9.800 

lli+,200 

21  ,900 

5.2:1 

a/      Current   Normalized 
b/      Price    Base:       1975 


Kirby  Draw  Irrigation  Project 

The  Kirby  Draw  Project   involves  a  plan   to  sprinkler  irrigate  about   11,200 
acres  of  sagebrush   land  east  of  the  Wind  River  near  Riverton,  Wyoming.     The 
project  area  is  shown  on  Figure  V-7.     This   is  currently  sagebrush  grazing  land 
within  the  Wind  River  Indian  Reservation.     A  water  supply  would  be  pumped  from 
the  Wind  River,  although  the  adequacy  of  the  water  supply  has  not  been 
throughly  assessed.     Crops  grown  on  irrigated  lands   in  the  area  include  small 
grains,  corn,  alfalfa,  and  dry  beans,  all  being  suitable  for  the  project  lands. 

Potential  works  would  include  two  pumping  plants  on  the  east  bank  of  the 
Wind  River.     Pumping  plant  number  one  would  lift  water  210  feet  through  a 
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Figure  V-7  Kirby  Draw  Irrigation  Project 
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discharge  line  2,000  feet  long  and  51   inches   in  diameter.     Pumping  plant  num- 
ber two  would  lift  water  130  feet  through  a  discharge  line  300  feet  long  and 
48  inches   in  diameter. 

Energy  requirements  were  based  on  delivery  of  2.31  acre-feet  of  water 
per  acre  and  a  power  cost  of  $.02  per  kwh.  The  total  energy  cost  per  acre 
is  $14.07  per  year. 

The  proposed  project  does  not  meet  the  National   Economic  Development 
(NED)   criteria;  however,   it  does  appear  economical  on  a  State-Regional  basis. 
Net  irrigation  benefits  are  $60.31   per  acre,  and  total   investment  costs  are 
estimated  at  $13,579,800. 
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Muddy  Ridge  -   Riverton   Unit 

The  Muddy  Ridge  Area  of  the  Riverton  Unit  was  authorized  for  a  feasi- 
bility study  by  Public  Law  94-56  (dated  December  16,   1975)  to  investigate  the 
potential  of  irrigating  about  18,000  acres   under  sprinkler  and  gravity  methods. 
This  area  is  an  undeveloped  portion  of  the  Third  Division  of  the  existing 
Riverton  Unit  as  shown  on  Figure  V-8.     Previous   investigations  have  shown 
9,000  acres   in  the  unit  are  irrigable  under  a  gravity  system.     The  Wyoming 
Canal,  which  serves  the  Third  Division,  was  built  with  sufficient  capacity  to 
deliver  water  to  these  9,000  acres.     However,  an  additional  9,000  acres   for 
potential   sprinkler  irrigation  may  be  provided  water  by  capturing  and  reusing 
drainage  waters  from  currently  operating  portions  of  the  Riverton  Unit.     Cur- 
rent costs  and  benefits  for  this   potential    development  are  not  available,  but 
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since  the  current  plans  should  improve  the  previously  anticipated  cost-benefit 
relations,  which  were  favorable,  the  project  has  been  included  as  a  plan  ele- 
ment, this  with  the  provision  that  its  inclusion  is  dependent  upon  favorable 
results  from  ongoing  studies. 

Mule  Butte  Project 

The  Mule  Butte  Project  would  sprinkler  irrigate  about  17,280  acres  of 
sagebrush   land  within  the  Wind  River  Indian  Reservation  south  of  the  Wind 
River  near  Riverton,  Wyoming.     The  water  supply  would  be  pumped  from  the 
Wind  River,  although  adequacy  of  the  water  supply  has  not  been  throughly 
assessed.     Crops  grown  on  irrigated   lands   in  the  area  include  small   grains, 
corn,  alfalfa,  and  dry  beans.     The  higher  elevation  of  the  project  lands 
could  limit  production  of  corn  grain  and  dry  beans;  however,  small  grains  and 
alfalfa  would  be  well  suited. 

Two  alternatives  were  assessed.     One  alternative  would  use  four  river 
pumping  plants;  the  other  would  use  three.   The  three-plant  system  appears  to 
be  the  most  economical   and  is  the  one  discussed  here.     This  alternative  com- 
bines pumping  plants  2  and  3,  shown  on  Figure  \/-9.into  a  single  plant  at  site 
2.     The  area  served  is  the  same  under  either  alternative. 

Pumping  Plant  No.    1  would  be  designed  to  lift  97  cfs  of  water  about  450 
feet  through  a  discharge  line  7,800  feet  long  and  51   inches   in  diameter; 
pumping  plant  number  two  would  be  designed  to  lift  150  cfs  of  water  to  9,600 
acres  with  a  total  head  of  285  feet;  and,  pumping  plant  number  three  would 
lift  39  cfs  of  water  to  1,760  acres  with  a  total  head  of  340  feet. 

Energy  requirements  were  based  on  a  delivery  of  2.31   acre-feet  of  water 
per  acre  and  a  power  cost  of  $0.02  per  kwh.     The  total  energy  cost  would  be 
about  $23.70  per  acre. 

The  proposed  project  does  not  meet  the  National   Economic  Development  (NED) 
criteria,  but  it  does  appear  feasible  from  a  State-Regional   viewpoint.     Annual 
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■■^x   Figure  V-9  Mule  Butte  Irrigation  Project 
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net  irrigation  benefits  were  estimated  to  be  $60.32  per  acre  and  the  invest- 
ment cost  would  be  about  $25,343,800. 

North  Hudson   Irrigation  Project 

The  North  Hudson  Project  would  sprinkler  irrigate  about  6,200  acres  of 
land  located  between  the  Little  Wind  River  and  the  Popo  Agie  River,  and  west 
of  their  confluence,  near  Hudson,  Wyoming,  as  shown  on  Figure  V-10.     This   is 
currently  sagebrush  grazing  land  within  the  Wind  River  Indian  Reservation. 
The  water  supply  would  be  pumped  from  the  Popo  Agie  River. 

Crops  grown  on  irrigated  lands   in  the  area  include  small   grains,  corn, 
alfalfa,  and  dry  beans.     The  higher  elevation  of  the  project  could  limit  pro- 
duction of  corn  and  dry  beans;  however,  the  small   grains  and  alfalfa  would  be 
well   suited. 

The  project  works  would  start  with  the  river  pumping  plant  on  the  north 
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Figure  V-IO  North  Hudson  Irrigation  Project 


bank  of  the  Popo  Agie  River.     This  plant  would  deliver  100  cubic  feet  per  se- 
cond of  water  to  an  elevation  of  5,340  feet,  280  feet  above  the  river. 

Energy  requirements  are  based  on  delivery  of  2.31   acre-feet  of  water  per 
acre  and  a  power  cost  of  $0.02  per  kwh.     The  total  energy  cost  per  acre  is 
$20.95  per  year. 
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The  proposed  project  does  not  meet  the  National   Economic  Development 
(NED)   criteria;  however,   it  does  appear  economically  feasible  from  a  State- 
Regional   viewpoint.     Annual    irrigation  benefits  would  be  about  $68  per  acre 
net.     The  total   investment  cost  would  be  about  $7,972,000. 


Popo  Agie  River  Recreation 

The  Popo  Agie  River  originates  as  three  main  tributaries   (North,  Middle, 
and  Little  Popo  Agie)   near  the  Continental   Divide,   in  the  southern  portion  of 
Shoshone  National   Forest.     These  three  tributaries  converge  at  points  north  of 
Lander,  and  eventually  empties   into  the  Little  Wind  River  southwest  of  Riverton. 
The  Popo  Agie  from  the  three  main  tributaries  to  the  Little  Wind  River  has 
free-flowing  values.     However,  there  are  a  number  of  irrigation  diversions  on 
the  Popo  Agie  beyond  the  National   Forest  as  shown  by  Figure  V-11. 
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Component  1  -  Primitive  Area  portion  of  North  and  Middle  Popo  Agie,  and 

source  of  Little  Popo  Agie  to  the  National  Forest  boundary- 

-North  Popo  Agie  -  6  miles 
-Middle  Popo  Agie  -  10  miles 
-Little  Popo  Agie  -  13  miles 

Preliminary  information  indicates  that  the  three  main  tributaries  of  the 
Popo  Agie  flowing  within  Shoshone  National  Forest  should  be  managed  as  scenic 
and  recreational  rivers  by  the  U.S.  Forest  Service.  The  quality  of  trout  wa- 
ters is  yery   high.  Wildlife  habitat  values  are  high,  especially  for  several 
big  game  species  like  bighorn  sheep,  moose,  bear,  elk  and  deer.  A  6-unit 
picnic  ground  and  a  10  unit  campground  are  located  just  within  the  forest  boun- 
dary at  Sinks  Canyon  on  the  Middle  Popo  Agie.  There  is  a  small  4-unit  camp- 
ground on  the  Little  Popo  Agie  about  4  miles  below  Christina  Lake,  the  river's 
source,  and  2  picnic  grounds  with  a  total  of  22  units  and  2  campgrounds  with 
a  total  of  22  units  within  a  couple  miles  of  the  river.  Most  of  the  river  ac- 
cess is  limited  to  trails  and  primitive  dirt  roads.  The  rivers  and  their  en- 
vironments offer  visitors  recreation  opportunities  in  fishing,  hunting,  camp- 
ing, picnicking,  sightseeing,  river  floating,  nature  study,  and  other  water- 
related  activities. 

No  land  acquisition  is  necessary  since  this  component  flows  within  Federal 
lands. 

Component  2  -  National  Forest  boundary  to  confluence  with  the  Little 
Wind  River  -  71  mi les. 

The  segments  of  this  component  flow  almost  entirely  through  private  and 
Indian  Reservation  lands.  Preliminary  information  indicates  that  the  Popo 
Agie  River  beyond  the  National  Forest  should  be  classified  as  a  recreation 
river  under  State  management.  Trout  waters  are  very  good  just  beyond  the  for- 
est boundary  on  the  Middle  and  Little  Popo  Agie,  but  the  value  decreases  pro- 
gressively downstream.  Trout  waters  on  the  North  Popo  Agie  are  very  good  all 
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the  way  to  Hudson.     Sinks  Canyon  State  Park  is   located  just  outside  the 
National   Forest  on  the  Middle  Popo  Agie  River.     This   unique  recreation  area 
has  a  campground  of  35  units.     The  Popo  Agie  River  and  its  environment  offer 
visitors  a  variety  of  both  on  and  off-river  recreation  opportunities. 

There  is  a  need  for  acquisition  of  land  in  fee  title  for  both  major  and 
minor  access  areas,  and  acquisition  of  lands   in  easement  for  the  protection 
of  the  river  and  its  environment. 

Needed  developments   include  one  access  area  in  component  1 ,  at  a  cost  of 
$60,000,  and  one  major  and  3  minor  access  areas   in  component  2,  at  a  cost  of 
$408,000.     In  addition,  there  is  a  need  for  scenic-area  easements  on   15,620 
acres   in  component  2,  to  insure  that  the  scenic  values  of  the  streams  would 
not  be  forfeited  to  future  developments. 

Preacher  Draw-Beaver  Creek  Irrigation  Project 

The  Preacher  Draw-Beaver  Creek  Project,  shown  on   Figure  V-12,  would 
sprinkler  irrigate  7,400  acres  of  land  south  and  east  of  the  Little  Wind 
River,  between  Hudson  and  Riverton,  Wyoming.     This   is  currently  sagebrush 
grazing  land  within  the  Wind  River  Indian   Reservation.     The  water  supply  would 
be  pumped  from  the  Popo  Agie  River  and  Little  Wind  River,  though  the  avail- 
ability of  water  for  the  project  has  not  been  determined. 

Crops  grown  on  irrigated  lands   in  the  area  include  small   grains,  corn, 
alfalfa,   and  dry  beans   -   all   suitable  on   the   project   lands. 

The  Preacher  Draw-Beaver  Creek  Project   can  be  either  a   7,400-acre  sprink- 
ler irrigation  project  or  a  9,500-acre  gravity  irrigation  project.     The 
sprinkler  alternative  appears  to  have  the  best  benefit-cost  ratio,  and  is  the 
one  discussed  here.     Water  would  be  supplied  by  two  river  pumping  plants,  - 
one  on  the  Popo  Agie  River  and  one  on  the  Little  Wind  River. 

Pumping  plant  number  one,  located  on  the  Popo  Agie  River,  would  lift  96 
cfs   of  water  through   a  6,500-foot  discharge   line  to  5,760  acres.      Its   total 
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Figure  V-l^  -  Preacher  Draw  -  Beaver  Creek   Irrigation  Project 
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design  head  would  be  245  feet,  with  a  discharge  line  6,500  feet  long  and  51 
inches   in  diameter. 

Pumping  plant  number  two  would  lift  35  cfs  of  water  through  a  5,800-foot 
discharge  line  to  1,600  acres.     The  total   design  head  is   183  feet.     The  dis- 
charge line  would  be  5,800  feet  long  and  36  inches   in  diameter. 

The  field  cost  of  laterals  was  estimated  at  $445  per  acre,  and  drainage 
costs  at  $150  per  acre. 

Energy  requirements  were  based  on  delivery  of  2.31   acre-feet  of  water 
per  acre  and  a  power  cost  of  $0.02  per  kwh  giving  a  total  energy  cost  per 
acre  of  $15.60  per  year. 
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The  proposed  project  does   not  meet  the  National    Economic  Development 
(NED)   criteria  for  either  alternative;  however,   it  appears   feasible   from  a 
State-Regional    viewpoint.     Annual   net   irrigation  benefits  were  estimated  at 
$64  per  acre.      The  total    investment  cost  would  be  about  $9,529,000. 

Sand  Mesa  Habitat  Pro- 


ject 

The  Sand  Mesa  Project 
is   a  waterfowl    damage   redjc- 
tion  and  habitat  production 
project   involving  about  4,100 
total   acres  west  of  Boysen 
Reservoir  in   Fremont  County, 
Wyoming.     This    is  withdrawn 
land  administered  by  the 
Bureau  of  Reclamation   and 
managed  by  the  Wyoming  Game 
and  Fish   Department   under  a 
cooperative  agreement  with 
the   USBR.     The  project  will 
include  two  reservoirs   for 
waterfowl   habitat  and  up   to 
1,690  acres   of  new   irrigated 
land  as   illustrated  by  F"iG;ire 
V-13. 


The  project   lands,  which   range   in  elevation   from  about  4,800  feet   to 
about  4,900   feet,   are  adjacent   to  the  Wyoming  Canal.      Part  of  the   lands  were 
flood  irrigated  in  the  past  but  have  not  been   irrigated  recently. 
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The  Wyoming  Gdme  and  Fish  Department  has  proposed  development  of  the  Fish 
and  Game  facilities,  with  546  acres  of  irrigation.     An  alternative  considered 
in  this  report  includes  a   1 ,690-acre  irrigation  development.     The  proposed  pro- 
ject would  f  ike  water  from  the  Wyoming  Canal   under  an  agreement  with  the 
Midvale  Irrigation  District.     The  water  supply  for  the  reservoirs  would  come 
from  one  of  the  Riverton  Projects  drains. 

Irrigation  water  would  be  pumped  directly  from  the  Wyoming  Canal   and 
applied  by  sprinkler  system.     The  maximum  potential    irrigable  acreage  of  1,690 
acres  would  involve  the  use  of  13  center-pivot  sprinklers  at  130  acres  per 
pivot,     bach  pivot  would  be  a  separate  system  with  its  own  pumping  plant.     The 
per  acre  cost  of  the  system  was  estimated  at  $445,  making  the  total   system 
cost  $752,050  for  the  maximum  development  and  $242,297  for  the  Game  and  Fish 
Department  alternative. 

Sand  Mesa  lands  have  a  good  slope  and  some  existing  drains;  therefore, 
drainage  costs  were  estimated  at  $100  per  acre  or  a  total  of  $169,000  for  the 
maximum  development.     No  drainage  was   included  for  the  Game  and  Fish  Depart- 
ment alternative. 

Energy  requirements  were  estimated  on  the  basis  of  2.31   acre-feet  of 
water  delivered  to  each  acre  and  a  power  cost  of  $0.02  per  kwh.     The  energy 
cost  per  acre  would  be  about   $14.50  per  year. 

The  project  would  include   two  small    reservoirs  for  production  of  Canada 
Geese  and  other  wat.erfowl.     A  larger  reservoir.  Pond  A,  would  store  787  acre- 
feet  at  maximum  capacity  with  a  surface  area  of  214  acres.     The  smaller  reser- 
voir. Pond  B,  would  store  268  acre-feet  at  maximum  capacity  with  a  surface 
area  of  88  acres.      The  ponds  are  estimated  to  cost  about  $150,000  each. 

This  project  is  basically  an  Environmental  Quality  proposal;  however, 
there  are  significant  economic  benefits  from  the  crops   raised  as  well   as  the 
hunter  days  of  recreation  provided  and  crop  damage  reduction  on  adjacent  areas 
that  would  result   from  le.iving  crops  standing  in  part  of  the  project  area. 
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It   is  difficult,   if  not  impossible,  to  estimate  the  damage  reduction   re- 
sulting from  leaving  the  crop  unharvested.     However,  since  the  Game  and  Fish 
Department  would  have  the  option  of  harvesting  or  not  harvesting,   it  is   rea- 
sonable to  assume  that  the  value  of  not  harvesting,   if  that  option  was  select- 
ed, would  be  at  least  equal   to  the  harvested  value.     Therefore,  the  harvested 
crop  value  is   used  as  a  conservative  estimate  of  total    irrigation  benefits. 
Benefits   from  hunting  for  the  smaller  alternative  were  estimated  by  the  Game 
and  Fish   Department,  on  the  basis  of  600  hunter  days   on  the  ponds   and  650 
hunter  days   for  the   rest  of  the   unit.      For  the   larger  alternative,   the  hunter 
days  for  the  rest  of  the  unit  were  based  on  the  Game  and  Fish  Department  val- 
ues  for  the  546  acres   included  in  the  Game  and  Fish  alternative,   plus  one  - 
half  that  per-acre  value   for  the  additional    1,144  irrigated  acres   in  the 
larger  alternative.     Hunter  days  for  bird  hunting  were  estimated  at  $15.57  per 
hunter  day  based  on  the  Game  and  Fish  Department's  hunter  expenditure  study 
done  in   1975. 

>        Table  V-20  lists  the  costs,  and  Table  V-21   lists  the  benefits  of  the  pro- 
ject. 

Table  V-20  Sand  Mesa  Project 
Project   Costs 


Maximum 
Development 


Game  and  Fish 
Alternative 


First   Costs 


Irrigation  System 
Drainage 

Total  Field  Costs 
Otlier  Costs  (10%  of  Field  Cost;;) 

Total  Project  Costs 


$300,000 
752,050 


169,000 


$1,343,155 


122,105 


$1,343,155 


$300,000 
242,297 

$542,297 

54,230 

$596,527 

^continued) 
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(Table  V-20  continued) 

Interast  During  Conatructlon 
Total  Project  Costs  $1,343,155 

Interest  Rate  .06375 

Interest  During  Construction  $   85,626 


$596,527  ^ 

.06375  j 

$   38,029  ' 


Annual  Equivalent  Value 


Total  Project  Cost 

Interest  During  Lonstru'  tlon 

Total  Investment 
Amortiz.ition  Rate  (6  3/8%  for  40  years) 

Annual  Equivalent  Value 
Rounded  to  ■ 


$1,343,155 
85,626 
$1,428,781 
.069628 
$  99,483 
$   99,500 


Table  V-21  Sand  Mesa  Project  Benefits 


NfkxliQum 

I  tern           '  Irrigation 

Reneticial  Etfects 
Irrigation 

Tenant  Farmers  (2/3  of  crop)  $79,509 

Game  and  Fish  Department  (1/3  of  crop)  39,754 

Subtotal  $119,263 
Wildlife 

I 

Hunting  on  Ponds                       j  $  9,342 

Hunting  of  Rest  of  Unit  21 ,165 

Subtotal  $30,507 

Total  Beneficial  Effects  $149,770 


$596,527  1 

38.029  ' 

' I 

$634,556  I 

.069628  I 
$  44,183 

$  4VD0  .. 


Gaa>  A  Flsll- 

Alternate 


$25,687 

12.844 

$38,531 

$  9,342 

10.120 

$19,462 

$57,993 
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Taylor-Dutch   Flat  Ditch 

The  Taylor-Dutch   Flat  and  Cemetery  ditches   provide   irrigation  south  and 
east  of  Lander  in  Fremont  County,  Wyoming,   (see  Figure  V-14).     About  3,000 
acres   irrigated  by  about  20  operators  are  served  by  the  three  ditches.     The 
Taylor  and  Dutch  Flat  ditches  have  a  common  diversion   and  main  delivery  system. 

These  ditches  flow  adjacent  to  commercial   development  in  and  adjacent 
to  the  city  of  Lander,  and  canal  seepage  and  sloughing  has  been  a  continuing 
problem.     The  proposed  improvements  would  reduce  the  hazard  of  ditch  failure 
and  the  resulting  flooding  and  interruption   in  water  delivery;  reduce  ditch 
seepage  which  contributes  to  unstable  land  and  high  water  table;   reduce  opera- 
tion and  maintenance  costs;  and  improve  irrigation  water  management,  with 


V-72 


reduced  erosion. 

The  structural   proposal   is  to  combine  the  two  ditches   into  one  concrete- 
lined  ditch  for  a  distance  of  about  2  miles;   install   a  few  needed  structural 
measures  in  the  remaining  ditches;  and  regrade  and  clean  the  rest  of  the  30- 
mile  distribution  system. 

Water  saved  by  ditch   lining  and  consolidation   is  not  expected  to  result 
in  d  decrease   in  water  use  on  the  project  area.     The  additional  water  con- 
served and  available  at  the  fields  may  be  used  on  part  of  the  nearly  1,000 
acres  which  have  water  rights  but  are  not  being  supplied  with  water. 

A  short  section  of  the  upper  end  of  the  Cemetery  Ditch  may  remain  in 
use  because  of  right-of-way  problems  that  may  be  encountered  in  individual 
deliveries.     However,  the  lower  end  of  the  Cemetery  Ditch  would  be  served 
from  the  Dutch  Flat-Taylor  Ditch. 

Costs  for  the  project  are   in  Table  V-22. 

Table  V-22  Distribution  of  Structural   Costs 
Taylor-Dutch   Flats  Project 


First  Cost 

Lining  Dutch  Flat  Ditch  $  82,200 

Highway  crossing  structure  18,000 

Headgate  modification  10,000 

Spillway  for  lower  ditch  5f000 

Lining  Cemetery  Ditch  7,800 

Spillway  on  Taylor  Ditch  3,000 

Improvement  of  remainder  of  system  12,200 

TOTAL  $138,200 

Installation  Cost  Of  Structural  Measures 

Construction  $138,200 

Engineering  Services  12,000 

Construction  Inspection  9,000 

Administration  9,000 

Land  and  Water  Rights  1 ,000 

Installation  Cost  $169,200 


(continued) 
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(Table  V-22  continued) 

a/ 
Annual   Cost 


Evaluation 

Unit 

Amortization  of 
Instal lation  Cost  H/ 

Operation  and 

Maintenance  Cost 

Total 
Cost 

Proposed 
Measures 

(dor 

12,680 

ars) 

2,000 

14,680 

Project 
Administration 

710 

710 

TOTAL 

13,390 

2,000 

15,390 

a/      Price  base:      1975 

b/      Amortized  at  6    1/8%  interest    for   25   years 


Cost  sharing  for  installation  costs   is  estimated  to  be  as  follows: 
Federal   $93,700  and  Non-Federal   $75,500.     Operation  and  maintenance  costs 
would  be  borne  by  the  non-Federal   interest. 

Economic  benefits   from  the  project  include   (1)   increased  production 
with  dependable  irrigation  water  delivery;   (2)   lower  maintenance  costs  for 
the  irrigation  system;   and  (3)  a  reduction  in  flood  hazard  to  residential, 
commercial,  and  highway  properties  resulting  from  degrees  of  ditch  failure. 
Benefits  from  the  third  category  have  not  been  evaluated. 

The  improvements  are  expected  to  reduce  maintenance  costs  in  the  canal 
reach  above  Lander  by  $7,000  annually.      Increased  net  income  from  production 
with  no  interruptions   in  water  delivery  to  2,850  acres   is  estimated  to  be 
$28,500  annually. 

Table  \l-23  shows  a  comparison  of  benefits  and  costs  of  proposed  measures. 

Winchester  Project 

The  Winchester  Project  would  serve  9,680   irrigable  acres  on  Bighorn  Flat 
about  10  miles  northwest  of  Fort  Washakie.     Storage  for  the  project  could  be 
provided  at  Raft  Lake  on  the  North   Fork  of  Little  Wind  River.     The  project 
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Table  V-23  Comparison  Of  Benefits  And  Costs 
Taylor-Dutch  Flats  Project 


AVERAGE  ANNUAL  BENEFITS  a/ 

Average 
Annual 
Cost  b/ 

Evaluation  Unit 

Irrigation 

Secondary 

Total 

Benefit 
Cost  Ratip 

Proposed  Measures 

35,500 

(dollars) 
it, 640        40,140 

14,680 

2.7:1.0 

Project 
Administration 

710 

GRAND  TOTAL 

35,500 

4,640 

40,140 

15,390 

2.ft:1.0 

a/  Price  base:  Current  normalized 
b/  Price  base:   1975 


land  and  the  reservoir  site  are  within  the  Wind  River  Indian  Reservation. 
Figure  V-IS  shows  the  general  location  of  the  project. 


The  diversion  damsite  for  the 
Winchester  Canal  is  on  North  Fork 
Little  Wind  River,  about  16  river 
miles  downstream  from  Raft  Lake 
and  immediately  south  of  Wise 
Flat.  The  dam  would  have  a  con- 
crete ogee  overflow  section 
about  6  feet  in  height  above 
the  present  streambed  and  82 
feet  long,  with  gated  sluice- 
way and  canal  headworks.  Its 
total  length,  including  earth- 


Figure  V-15 


Winchester  Project  Area 


fill  dikes  at  each  end,  would  be  about  400  feet.  The  estimated  total  con- 
struction cost  is  $813,000. 

The  30.8  -  mile  Winchester  Canal  would  have  an  initial  capacity  of 
228  cfs.  It  would  divert  at  about  elevation  6385  and  extend  generally 

V-75 


northward  to  the  upper  or  westerly  end  of  Bighorn  Flat,  at  about  elevation 
6295,  where  the  lateral  system  would  begin.  Construction  would  be  difficult 
for  the  first  18  miles  of  this  canal,  as  it  goes  around  the  east  end  of  Wise 
Flat  and  through  siphons  under  Pevah  and  Sage  Creeks  near  their  confluence. 

An  alternative  plan  was  considered  that  would  involve  less  canal  length 
and  less  difficult  construction  by  conveying  the  water  through  a  5.5  mile 
reach  of  Pevah  Creek  along  the  northwest  side  of  VJise  Flat.  However,  the 
North  Fork  diversion  point  would  be  about  7  miles  farther  upstream,  with  a 
short  canal  to  the  Pevah  Creek  section.  Diversions  from  this  creek  would 
supply  a  canal  identical  to  that  of  the  proposed  plan.  This  alternative  was 
rejected  upon  disclosure  of  a  severe  leakage  zone  in  Pevah  Creek  which  would 
be  very  costly  to  correct. 

Raft  Lake,  in  the  mountainous  region  to  the  west  of  Fort  Washakie,  has  a 
minimum  water  surface  at  about  elevation  9152.  The  canyon  outlet  is  in  hard, 
jointed  granite,  which  also  is  exposed  over  the  entire  area  surrounding  the 
lake,  and  there  is  virtually  no  possibility  of  reservoir  leakage.  Only  in 
small  ravines  formed  by  glacial  ice  gouging  has  there  been  sufficient  soil 
accumulation  to  support  vegetation,  and  there  is  '^ery   little  material  within  a 
reasonable  distance  from  the  damsite  that  would  be  suitable  for  earthfill  em- 
bankment. There  are  no  roads  in  this  wilderness-type  area  and  construction  of 
a  suitable  access  road  would  represent  a  substantial  item  of  cost. 

Cost  estimates  are  based  on  construction  of  a  double  curvature  concrete 
arch  dam  with  an  uncontrolled  spillway  crest  at  the  center,  the  water  spilling 
onto  a  concrete  slab  at  the  toe.  The  top  of  the  dam  to  the  right  of  this 
spillway  would  be  higher  than  the  spillway,  but  3  feet  lower  than  to  the  left, 
and  would  be  so  formed  as  to  act  as  an  uncontrolled  emergency  spillway.  Pre- 
paration of  the  streambed  would  permit  placement  of  the  outlet  works  center- 
line  at  elevation  9150. 
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Cost  estimates  have  been  prepared  for  two  storage  capacities,  both 
larger  than  required  for  the  Winchester  Project  water  supply.     Benefits  other 
than  irrigation  would  result  from  the  storage,  so  the  project  has  been  evalu- 
ated on  the  basis  of  using  the  35,000  acre-feet  reservoir. 


Storage 
Item  Alternatives 


Active  conservation  capacity  added  35,000  50,000 

Inactive  capacity  (present  lake)  A0,000  A0,000 

Total  capacity  (acre-feet)  75,000  90.000 

Elevation  top  of  dam  (feet  m.s.l.)  9250  9283 

Elevation  emergency  spillway  crest  9247  9280 
Elevation  spillway  crest  and  top  of  conservation 

capacity  92A0  9273 

Maximum  height  of  dam  above  centerline  of  outlet 

works  (feet)  100  133 

$1,000 

Cost:      Construction  $2,740  $    7,499 

Reservoir  clearing  29  119 

Access   road  and  government  camp  971  971 

Engineering  and   other   indirect  1,122  2,511 

Total  $4,862  $11,166 


Wind  River  Recreation 


The  Wind  River  originates  at  the  Continental   Divide  in  the  southern  part 
of  Shoshone  National   Forest.    (Figure  V-16)     It  flows  toward  the  southeast 
across  the  Wind  River  Indian  Reservation,  then  swings  to  the  north  near 
Riverton,  and  onward  to  Boysen  Reservoir,  about  120  miles  from  its  source. 

Wind  River,  from  its  source  to  Boysen  Reservoir,  has  been  selected  under 
section  5   (d)  of  the  Wild  and  Scenic  Rivers  Act,  Public  Law  90-542   (October  2, 
1968),  as  a  potential   addition  to  the  National  Wild  and  Scenic  Rivers  System. 
However,  existing  reclamation  and  irrigation  projects  significantly  affect 
the  flow  of  water   in  this  section  of  the  river,  and  most  of  the  Wind  River 
flows   through   Indian  reservation  lands,   so  designations  under  the  Act  and  any 
other  developments  may  be  slow  to  materialize.     However,  based  on  the  policy 
that  Reservation  problems  will  be  considered  on  the  same  basis  as  those  for 
other  areas,  the  following  possibilities  should  be  considered. 
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Considered 


Figure  V-16 
Wind  River  Recreation 


^  To  protect  and  enhance  the  recreation  potential    of  this   portion  of  the 

Wind  River,   land  should  be  acquired  in   fee  title  for  both  major  and  minor  ac- 
cess areas   and   in  easements   for  the  protection  not  only  of  the  river  but   its 
environment.     Proposed  actions   and  costs   are: 


Land  Acquisition 
Fee  Title 
Easement 


188  acres   g  $1 ,000/acre 
24,200  acres  @  $     700/acre 


Facility  Development 

Major  Access  Sites  3  sites  180  acres 

Minor  Access  Areas  2  sites  8  acres 


Costs 
$       188,000 
16,940,000 


$   468,000 
120,000 


Benefit  potentials   include   170,000  recreation   days  per  year  for  boating, 
hiking,   camping,   picnicking  and  other  activities. 
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Bighorn  River  Basin 

There  are  about  643,000  acres  of  potentially  irrigable  land  in  the  Bighorn 
Basin.     The  limiting  factor  in  developing  these  lands  is  a  dependable  water  sup- 
ply.    Buffalo  Bill   Dam  and  its  reservoir  on  the  Shoshone  River  could  be  enlarg- 
ed to  provide  water  for  combinations  of  uses  Including  irrigation,  M  &  I  water 
supply,   recreation,   fish  and  wildlife,  and  water  quality  control.     There  are 
many  other  storage  potentials  in  the  basin,  but  all   are  relatively  expensive 
for  irrigation  uses. 

M  &  I  water  supplies  can  be  provided  from  Bighorn  Lake  and  can  be  diverted 
from  the  lake   (Yellowtail   Reservoir)  or  from  Bighorn  River  below  Yellowtail   Dam, 
or  even  further  downstream  from  the  Yellowstone  River.     The  Wyoming  Water 
Planning  Program  estimated  that  annual   M  &  I  water  supplies  of  217,000  acre-feet 
at  Boysen  and  672,000  acre-feet,  could  be  made  available  under  1972  conditions. 
At  the  time  this  study  was  initiated  it  was  generally  presumed  that  energy  de- 
velopment in  Northeast  Wyoming  would  impose  some  pressures  for  use  of  Wind- 
Bighorn-Clarks  Fork  water  for  out-of-basin  industrial   use.     However,  the  study 
has  shown  that  these  presumptions  were  not  valid,  and  this  report  contains  no 
plans  for  such  use. 

The  summaries  that  follow  cover  those  projects  and  programs  that  were 
found  by  the  Study  Team  to  have  merit  for  meeting  some  demonstrated  need  in  the 
Big  Horn  River  Basin.     Their  inclusion  in  the  summaries  does  not  mean  that  they 
will   be  included  in  the  Recommended  Plan,  or  even  in  an  objective  plan,  but 
does  indicate  that  they  seemed  to  have  enough  merit  to  warrant  careful   analysis. 

Banjo  Flats   Irrigation  Project 

The  project  plan  is  to  sprinkler  irrigate  about  10,400  acres  of  new  land 

south  and  east  of  Worland,  Wyoming.     This  land,  which  lies  above  the  Highland 

1 

i      Hanover  Canal,  is  currently  sagebrush  grazing  land  most  of  which  is  administered 
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by  the  Bureau  of  Land  Management.  The  water  source  would  be  the  Bighorn  River 
and  possibly  Boysen  Reservoir,  with  diversions  through  the  Upper  Hanover  Canal. 
Settlement  would  be  accomplished  through  desert  land  entries.  The  project  is 
shown  on  Figure  V-17. 

Figure  V-l?  Banjo  Flats  Irrigation  Project 
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Crops  grown  on  the  irrigated  land  adjacent  to  the  project  include  small 
grains,  corn,  alfalfa,  dry  beans,  and  sugar  beets,  all  suitable  for  the  pro- 
ject  lands. 

Project  water  would  be  diverted  through  the  Upper  Hanover  Canal    to  the 
Highland  Hanover  pump  station  where  the  water  would  be   lifted  above  the  High- 
land Hanover  Canal   and  applied  by  sprinkler  system.     The  availability  of  the 
river  water  at  the  diversion  point  has  not  been  assessed. 

The  present  capacity  of  the   Upper  Hanover  Canal    is  487  cfs   to  serve  about 
17,000  irrigated  acres  or  about  1    cfs   for  35  acres   actually  irrigated.     The 
USBR  used  a  design  capacity  of  65  acres  per  cfs  when  the  Upper  Hanover  system 
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was  planned,  and  the  canal  could  serve  the  additional  acreage  without  being 
enlarged.  A  siphon  at  Nowater  Creek  was  replaced  and  enlarged  in  1975,  and 
has  the  capacity  for  the  added  acres. 

The  Banjo  Flats  pump  plant  would  have  a  capacity  of  158  cfs,  and  a  static 
lift  of  345  feet.     The  discharge  line  length  would  be  approximately  11,400  feet. 

Energy  requirements  were  estimated  on  the  basis  of  2.31   acre-feet  of  water 
delivered  to  each  acre  and  a  power  cost  of  $0.02  per  kwh.     The  energy  cost  per 
acre  is  $26.02  per  year. 

The  proposed  project  does  not  meet  the  National   Economic  Development   (NED) 
criteria;  however,   it  does  appear  economically  feasible  from  a  State-Regional 
point  of  view.     Considered  in  the  NED  account  are  $755,600  of  net  annual   irri- 
gation benefits,  or  $72.75  net  benefit  per  acre.     Total    investment  cost  for  the 
project  is   $12,963,000. 

Bighorn  River  Recreation 

Component  1-  Wind-Bighorn  River  -  Boysen  Dam  to  north  end  of  Wind  River 
Canyon  -   12  miles 

The  Wind-Bighorn  River  from  Boysen  dam  to  the  north  end  of  Wind  River 
Canyon  flows  through  an  area  particularly  rich  in  geologic  and  scenic  values 
which  should  make  this  section  of  river  eligible  for  potential  addition  to  the 
National  Wild  and  Scenic  Rivers  Systems.     The  stream  reach  has  tremendous  edu- 
cational  value  for  student,  amateur,  and  practicing  geologists.     The  river  and 
its  environment  offers  visitors  a  variety  of  both  on  and  off-river  recreation 
opportunities.     The  only  premium  trout  waters   in  the  Bighorn  River  drainage 
are  found  here. 

The  Wind  River  Canyon  area   is  on  the  Wind  River  Indian  Reservation.     Pre- 
sently,  recreation  activities  are  limited;  however,   this  plan  includes  acquisi- 
tion of  land  in  fee  title  for  both  major  and  minor  access  acreas  and  acquisi- 
tion of  lands   in  easement  for  the  protection  of  the  river  and  its  environment. 
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Component  2  -  Bighorn  River  -  North  end  of  the  Wind  River  Canyon  to 
Yellowtail    Reservoir  -  98  miles 

At  a  place   in   the  Wind  River  Canyon  known   as   "Wedding  of  the  Waters," 

the  Wind  River  becomes   the  Bighorn   River.      After  leaving  the  Wind  River  Canyon 

the  Bighorn   River  continues   to  flow  north   for  98  miles   and  enters   Bighorn   Lake 


Figure  V-18 


BIGHORN   RECREATION 


Component   1 

Component  2 


in  Bighorn  National    Recreation  Area.      The   ri- 
ver passes  through  a  number  of  major  popula- 
tion centers  and  a  State  park,  and  is  par- 
allelled for  most  of  its   length  by  a  major 
highway  and  a  railroad. 

Preliminary  information   indicates   that 
this  segment  of  the  Bighorn  River  possesses 
values   that  would  make   it  eligible  for  addi- 
tion to  a  State  rivers  system.     The  river 
and  its   immediate  environment  offer  visitor 
recreation  opportunities   for  a  variety  of  both 
on-  and  off-river  activities.     Trout  waters 
in  the   upper  portion  of  this   component   (about 
20  percent)   are   classified  as   very  good,  with 
the   rest  being   important. 

About  95  percent  of  the  land  bounding 
the  river  is   private  property.     This   plan   in- 
cludes acquisition  of  land  in   fee  title   for 
both  major  and  minor  access  areas,  and  nego- 
tiation of  easements   for  the  protection   of 
the  river  and  its  environment   (See  Figure 
V-IS).      The  easements  would  not,   in  them- 
selves, provide  stream  access  and  they  would 
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Costs 

$ 

64,000 
1,344,000 

$ 

156,000 
60,000 

$ 

1,624,000 

not  affect  current  stream  bank  uses,  but  they  would  prevent  major  future 
changes  in  use. 

Component  1 

Land  Acquisition 

Fee  Title  64  acres  0  $1 ,000/acre 

Easement  1 ,920  acres  0  $     700/acre 

Facility  Development 
Major  Access  sites       1   site       60  acres 
Minor  Access  areas       1   site         4  acres 

Component  2  ^ 

Land  Acquisition  ^  ^ ^?^n^^^^ 

•  Fbe  Title 188  acres    ,     0  $1 ,000/acre  $  188,000 

Easement  21 ,560  acres^/     ^  $     700/acre  15,092,000 

Facility  Development 

Major  Access  sites       3  sites     180  acres                          $  468,000 

Minor  Access  areas       2  sites         8  acres  120,000 

$  15,868,000 

Bighorn  Unit 

This  unit  contemplates  water  for  the  irrigation  of  1,730  acres  of  irriga- 
ble  land  in  two  areas  above  the  Big  Horn  Canal,  parts  of  which  would  have  to 
be  enlarged  to  provide  capacity  for  the  additional  water  to  be  diverted.      Fi- 
gure V-40,   later  in  this  section,  shows  the  area  to  be  served.     The  Bighorn 
Unit  area  is  labeled  "Area  of  Detailed  USBR  Land  Classification"  on  the  map. 

The  Big  Horn  Canal   is  owned  and  operated  by  the  Big  Horn  Canal   Association. 
Present  capacity  of  the  canal    is  about  450  cubic  feet  per  second.     An  addition- 
al  capacity  of  35  cubic  feet  per  second  would  be  necessary  to  supply  the  Big- 
horn Unit;  however,   it  was  assumed  that  the  capacity  of  the  canal  would  be  in- 
creased by  55  cubic  feet  per  second  to  permit  development  of  other  small   areas 
currently  being  considered  by  the  Big  Horn  Canal  Association. 

The  canal   could  best  be  enlarged  by  widening  the  comparatively  short 


a_/  Maximum  Figure.      Final  acreage  would  be  that  required  to  insure  that  future 
land-use  changes  would  not  be  visible  from  the  stream  valley  floor,  or  would 
not  adversely  affect  the  stream's  recreational  attractiveness. 
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reaches   through  excavation  of  the  upper  side  of  the  canal   prism,  by  building 
up  the   lower  canal   bank,   and  by  cleaning.     A  one-mile  section  of  the  canal   be- 
tween Ten  Mile  and  Five  Mile  Creeks  could  be   improved  considerably  by  moving 
the  canal   uphill   and  straightening  it.     Major  structures  that  would  have  to 
be   replaced  or  improved  are  a  siphon  crossing  Fifteen  Mile  Creek   and  a  concrete 
flume  crossing  Ten  Mile  Creek. 

Area  No.    1   of  the  Bighorn   Unit,   containing  860  acres   of  irrigable   land,   is 
situated  about  9  miles  north  of  Worland  and  1  mile  west  of  the  Bighorn  River. 
The  land  would  be  subdivided   into  six  farm  units.      It  would  be  supplied  by  one 
pumping  plant  located  on  an   inlet  channel    from  the  Big  Horn  Canal.     The   inlet 
channel  would  be  about  1,250   feet   long  and  would  have  a  capacity  of  17  cubic 
feet  per  second.     The  pumping  plant  would  contain  two  electrically-driven  pumps, 
each  with  a  capacity  of  8.5  cubic  feet  per  second,   lifting  against  a  static 
head  of  68  feet  (total    dynamic  head  86  feet).      The  pumps  would  discharge   into 
a  delivery  canal   about  3  miles   long  with  an  initial   capacity  of  17  cubic  feet 
per  second.     Three  siphons  would  be  necessary  to  carry  the  canal    across  natural 
drainageways.     A  wasteway  near  the  end  of  the  canal  would  discharge   up  to  5 
cubic  feet  per  second  into  a  natural    drainageway. 

Area  No.    2  of  the  Bighorn   Unit,   containing  870  acres   of  irrigable   land, 
is   situated  downstream  from  Area  No.    1,   about  13  miles   north   of  Worland  and 
2  miles  west  of  the  Bighorn   River.     The   land  would  be  subdivided  into  five  farm 
units.     It  would  be  supplied  by  two  pumping  plants,  each   located  on  separate 
inlet  channels   from  the  Big  Horn   Canal.     An   inlet  channel    for  the  first  pumping 
plant  would  be  about  330  feet   long  and  have  a  capacity  of  12   cubic  feet  per  se- 
cond.     The  pumping  plant  would  contain  two  electrically-driven   pumps,  each  with 
a  capacity  of  6  cubic  feet  per  second  working  against  a  static  head  of  134 
feet  (total    dynamic  head  152  feet). 
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An  in^e^-  canal  for  the  second  pumping  plant  in  this  area  would  be  about 
150  feet  long  and  have  a  capacity  of  8.6  cubic  feet  per  second.  The  pumping 
plant  would  contain  two  electrically-driven  pumps,  each  with  a  capacity  of  4.3 
cubic  feet  per  second  lifting  against  a  static  head  of  26  feet  (total  dynamic 
head  28  feet). 

Both  units  would  require  delivery  canals,  siphons,  lateral,  and  wasteways 
to  guide  the  water  until  it  drains  into  a  natural  drainageway  at  the  end  of 
the  canals. 

A  third  area,  containing  826  acres  of  land  situated  about  6  miles  north 
of  Worland  and  2  miles  west  of  the  Bighorn  River,  was  investigated  for  develop- 
ment. Estimated  costs  of  operation,  maintenance,  and  replacement  were  found 
to  be  prohibitive  because  of  high  pump  lifts,  and  the  area  was  deleted  from 
the  unit  plan. 

The  Bighorn  Unit  is  included  in  the  Westside  Project  discussed  later  in 
this  section,  and  should  the  Westside  Project  be  selected  for  construction, 
the  Bighorn  Unit  would  be  abandoned  as  a  separate  entity. 

Buffalo  Bill  Reservoir  Enlargement 

The  existing  Buffalo  Bill  Dam  and  Reservoir  are  situated  at  the  conflu- 
ence of  the  North  and  South  Forks  of  the  Shoshone  River  in  Park  County.  The 
dam  was  constructed  between  1905  and  1910  to  store  water  for  use  on  irrigable 
land  in  the  Shoshone  Project.  Shoshone  Powerplant  (5,600  kW),  as  completed  in 
1922  and  Heart  Mountain  Powerplant  (5,000  kW),  as  completed  in  1948,  were  added 
to  make  more  efficient  use  of  the  Buffalo  Bill  Reservoir  storage  capability  and 
to  assist  in  repayment  of  irrigation  storage  costs.  Recreational  facilities, 
both  private  and  public,  have  been  established  at  the  reservoir  to  accommodate 
recreational  needs  which  were  unforeseen  in  early  project  years. 

Existing  water  storage  capability  of  Buffalo  Bill  Dam  and  Reservoir  exceeds 
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the  present  uses;  however,   future   uses   also  were  considered  in  planning  for  the 
existing  facility.     Commitments  have  been  made   to  reserve  this   excess   capacity 
for  development  of  20,470  irrigable  acres   of  the  proposed  Polecat  Bench  Area 
(66,600  acre-feet),  supplemental    irrigation  water  supplies   for  Cody  Canal 
Company  (10,000  acre-feet),  and  future  municipal  water  needs   for  the  city  of 
Cody   (5,000  acre-feet).     The  total  water  demand   (81,600  acre-feet)    for  these 
anticipated  uses  would  require  the  remaining  unused  storage  of  the  existing 
facility. 

In  addition  to  these   uses,   there  are  needs   for  instream  flow  maintenance 
below  the  reservoir,   for  industrial   and  municipal   supplies,   and  for  the  develop- 
ment of  Shoshone  Extension  South.     Recent  flood  experiences   in  the  v;est  have 
shown  that  the  existing  spillway  is   inadequate,  and  that  the  dam  would  be  over- 
topped if  the  maximum  probable  flood  actually  occurred.     While  overtopping  pro- 
bably would  not  endanger  the  dam  structure,   it  would  entail   some   degree  of  risk 
and  would  result  in   serious   damage  to  the  stream  valley  and  to  downstream  struc- 
tures. 

Besides  the  need  for  more   flood  control   and  water  storage,  eight  other  fac- 
tors  are   included  in  the  need  for  this   project: 

(1)  Shoshone  Powerplant,  a  nonpol luting  power  source,  has  become  obsolete 
through  over  52  years  of  continuous  use,  and  is  expected  to  be  abandoned  in  the 
next  few  years,  but  a  larger,  modern  plant  could  be  provided  with  the  reservoir 
enlargement. 

(2)  During  periods   of  reservoir  drawdown,  blowing  dust  has   been  a  particu- 
lar problem  to  inhabitants   on  the  South   Fork  arm  of  the   reservoir  and  to  users 
of  recreational   facilities,  as  well   as  to  the  people  of  Cody.     Plans  for  the 
enlargement  include  dust-control    facilities. 

(3)  The  Shoshone  River  below  Buffalo  Bill   Dam  has  a  great  fishery  poten- 
tial, and  has   a  compelling  need  for  improvement.      During  the  nonirrigation 
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season,   low  flows  are  not  adequate  to  support  a  sustained  fishery  in  the  river, 
and  a  number  of  sulfurous  springs  discharge  salts  and  gases  to  the  water  and 
add  to  the  water  quality  problem.     Further  deterioration  of  water  quality  be- 
low Heart  Mountain  Powerplant  occurs  during  low  flow  periods  because  of  irri- 
gation return  flows,  additional  sulfur  springs,  oil   field  effluents,  and  muni- 
cipal  and  industrial  waste.     Low-flow  river  water  is  considered  too  poor  in 
quality  for  municipal   use  by  Lovell,  Byron,  and  other  towns  which  get  their 
supply  from  the  river.     Increased  flows   in  Shoshone  River  obtainable  from  the 
greater  storage  associated  with  raising  the  dam  could  overcome  many  of  these 
water  quality  problems. 

(4)  There   is  a  potential   for  a  considerable  amount  of  new  irrigation  in 
the  area  south  and  oast  of  Cody.     Water  from  the  increased  capacity  in  Buffalo 
Bill   Reservoir  would  make  development  of  all  or  parts  of  the  area  possible, 
either  under  the  gravity-flood  system  proposed  by  the  Bureau  of  Reclamation 

as  the  Shoshone  Extensions  South   Unit,  or  by  some  other  system  such  as  one 
that  would  use  the  hydraulic  head  within  the  system  to  provide  energy  for  sprin- 
kling. 

(5)  The  Lakeview  Canal,  which   irrigates  about  9,000  acres  on  the  South 
Fork  of  the  Shoshone  River,  has  a  relatively  late  water  right  and  is  subject  to 
loss  of  service  during  dry  periods  when  water  must  be  by-passed  to  serve  Cody 
Canal   and  other  earlier  rights  downstream.      Increased  capacity  in  Buffalo  Bill 
Reservoir  could  be  used  to  supply  all  or  part  of  the  needs  of  the  lower  end  of 
the  Cody  Canal   system,   in  exchange  for  permitting  Cody  Canal's  early-right  wa- 
ter to  be  used  by  Lakeview  and/or  other  users  on  the  South   Fork. 

(6)  Some  rights  on  North  Fork  are  also  later  than  downstream  rights,  and 
thus  subject  to  curtailment  during  low-flow  periods.     Additional   capacity  in 
the  reservoir  would  make  it  possible  for  Northfork  irrigators  to  purchase 
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stored  water  for  downstream  users,   in  exchange   for  natural    flows   on  the  North- 
fork. 

(7)  The  city  of  Cody  could  at  relatively  small   cost  get  delivery  of  water 
it  needs,   and  is  entitled  to,   through  any  system  that  would  deliver  water  to 
the  Cody  Canal  or  Shoshone  Extensions  South.     Improvements  at  Beck  and/or 
Alkali    lakes  for  recreation  or  other  purposes  could  be  associated  with  the  de- 
velopment. 

(8)  If  updated  studies  on  Shoshone  Extensions  South  proved  that  project 
to  be  infeasible,  there  are  other  less-extensive  irrigation  potentials  that 
could  be  developed. 

There  are  other  possibilities  --  but  those  listed  are  enough  to  indicate 
that  there  is  an  urgent  need     for  a  thorough  analysis  of  the  whole  Cody  area 
water  service  complex.     This  need  is  discussed  in  more  detail   under  Shoshone 
Extension   Unit  South,   later  in  this   section. 

Many  of  the  potentials  that  are  related  to  Buffalo  Bill  Enlargement,  di- 
rectly or  indirectly,   can  be  wholly  or  partially  developed  without  the  enlarge- 
ment,  and  so  they  are  considered  separately  in  this   report.     The   following  pro- 
jects, which  fall    into  that  category,  should  be  considered  as  a  group  before 
any  final   action   is   taken  on  any  one  individually. 

Instream  Flow  Enhancement,   Shoshone  River 
Shoshone  Extensions   Unit  South 
Shoshone  Extensions  Unit  South  Additions 
Cody  Canal    Rehabilitation 
Lakeview  Canal    Rehabilitation 
Municipal   and   Industrial  Water  for  Cody 

The  proposed  Enlargement  Project  as   illustrated  by  Figure  V-19,   requires 
raising  the  dam  25   feet  from  elevation   5,370   to  5,395,   and  increasing  the  spill- 
way capacity  from  18,000  cubic  feet  per  second  to  66,850  cfs.     The  existing  un- 
controlled spillway  tunnel   would  be  enlarged,  with  wheel-mounted  gates   added 
for  control.     This  would  provide  an  additional    regulatory  storage  capability  of 
271,300  acre-feet  bringing  the  total    regulated  storage  capacity  to  695,400 
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Figure   V-19      Buffalo    Bill    Enlargement 


acre-feet.     This   increased  storage  would  yield  74,000  acre-feet  of  water  per 
year,  on  a  firm  basis,   for  multipurpose  uses  of  irrigation,  power  production, 
water  quality  improvement,   fishery  improvement,  recreation,  and  municipal   and 
industrial  water  supply.     Minimum  streamflows  between  the  dam  and  Heart  Moun- 
tain powerplant  would  be  increased  from  50  to   100  cfs ,  and  below  Heart  Mountain 
powerplant  from  50  to  250  cfs. 

A  new  Shoshone  Powerplant  with  an  installed  capacity  of  20  megawatts  would 
provide  annual  energy  production  of  69.8  million   kilowatt-hours.     In  addition, 
water  releases  through  Heart  Mountain  Powerplant  would  allow  an  average  annual 
generation  of  14.9  million  more  kilowatt-hours  than  would  be  generated  under 
future  conditions  without  raising  the  dam. 

A  visitors  center  is  proposed  to  be  constructed  at  the  left  abutment  of 
the  dam.     Rest  stop  facilities  and  Informational   displays  about  the  history  of 
the  area  and  the  dam  would  be  provided. 
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The  EQ  Plan  associated  with  the  Enlargement  provides  for  dust  abatement 
dikes  in  the  upper  reservoir  area,  with  waterfowl  enhancement  areas  incorpo- 
rated into  the  dike  system.  A  system  of  earthen  dikes  could  avoid  the  unde- 
sirable effect  of  annual  flooding  and  draining,  by  creating  ponds  to  retain 
water  over  the  dust  producing  areas.  Waterfowl  enhancement  areas  would  in- 
crease the  number  of  locally  produced  waterfowl  and  increase  hunting,  fishing, 
and  wildlife  observation  opportunities. 

The  National  Park  Service  has  recommended  that  two  new  public  use  areas  be 
established,  -  about  160  acres  on  the  west  shore  and  40  on  the  east,  -  and  that 
these  be  provided  under  cost-sharing  provisions  of  the  Federal  Water  Project 
Recreation  Act.   In  addition,  the  Service  has  proposed  construction  of  a  con- 
crete boat  ramp  within  the  larger  area.  The  western  area  is  public  domain  and 
the  eastern  is  Wyoming  State  Land,  and  the  two  areas  would  be  incorporated  with- 
in the  reservoir  take  line. 

Because  the  water  supply  that  would  be  provided  as  a  result  of  Buffalo 
Bill  Enlargement  is  not  needed  to  supply  existing  Bureau  of  Reclamation  pro- 
jects, other  than  power  developments  at  the  dam,  the  Study  Team  believes  that 
the  State  should  exercise  its  statement  of  intent  to  contract  for  the  water, 
and  thus  be  in  a  position  to  control  its  use  in  the  best  interests  of  Wyoming. 

The  field  cost  of  the  proposed  development  would  be  about  $38  million, 
and  the  total  investment  cost  about  $42,553,000.  Annual  costs,  including 
$246,000  for  Operation,  Maintenance  and  Replacement,  would  be  $2,946,300.  Di- 
rect annual  user  benefits  would  be  $1,152,000  for  power;  $899,000  for  municipal, 
industrial,  and  instream  water;  $404,000  for  irrigation;  $72,000  for  fish  and 
wildlife;  and  $67,000  for  recreation;  or  a  total  of  $2,594,000. 

Roughly  $12  million  dollars  of  the  costs  shown  above  involve  construction 
of  dikes  in  the  reservoir  backwater  areas  to  control  a  dust  problem  that  now 
exists  and  would  be  expected  to  continue  in  the  area  if  the  dikes  are  not  built. 
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If  these  costs  are  considered  not  as  mitigating  costs  but  as  an  investment   (like 
erosion  control,   flood  control,  etc.)   to  correct  an  existing  problem,  then  the 
total   benefits  would  be  increased  by  about  $838,000  per  year  to  $3,432,000. 

If  the  dikes  are  not  built,   the  project  would  cost  $30,669,000,  the  annual 
costs  would  be  $2,337,000  and  the  annual  benefits  $2,568,000. 


Cloud  Peak  Wilderness 

Area 

Cloud  Peak  is  one  of  the 
major  scenic  attractions  in 
the  Bighorn  range.  It  is  sur- 
rounded by  attractive  high 
mountain  country  that  was  de- 
signated a  Primative  Area 
many  years  ago.  The  Study 
Team  believes  the  designation 
should  be  changed  to  Wilderness 
Area,  to  make  the  protection 
more  permanent.  No  direct 
costs  would  be  involved  in  this 
change  in  designation.  A  major 
portion  of  the  primitive  area 
is  in  the  Northeast  Wyoming  area  (see  Figure  V-20). 


Figure  V-20 


Cody  Canal   Rehabilitation 

The  Cody  Canal   Project  area  lies  near  the  city  of  Cody  in  Park  County, 
Wyoming  (see  Figure  \/-21).     This  canal   diverts  water  from  the  South  Fork 
Shoshone  River  about  two  miles  above  Buffalo  Bill   Reservoir  and  supplies  about 
9,500  acres  of  irrigated  land  along  its   length  of  30  or  more  miles.     Cody  Canal 
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also  supplies  water  to  the  city  of  Cody  through  small   reservoirs  near  the  south 
boundary  of  the  city. 

About  20,000  acres   of  land  are   irrigated  with  water  from  the  South   Fork 
and  from  its  tributaries.     Lakeview  Canal,  which  diverts  water  from  the  South 
Fork  at  a  point  about  ten  miles  upstream  from  the  Cody  Canal   diversion,  serves 
nearly  9,000   irrigated  acres. 

The  service  land  in  the  Cody  Canal  project  sometimes  has  a  water  shortage 
in  the  latter  part  of  the  irrigation  season.     The  natural   flow  in  South   Fork 
often  does   not  meet  the  needs   for  irrigation   in   late  July  and  August;  the 
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diversions  are  then   regulated  leaving  appropriators  with   late  rights  without 
water  in  order  to  serve  prior  water  rights.     The  water  shortage  in  the  Cody 
Canal   results  from  low  river  flow  and  from  problems  of  delivery  in  the  canal 
system.     The  long  canal  with  relatively  high  losses   in  some  reaches  and  li- 
mited structure  capacity  result  in  inadequate  deliveries  in  periods  of  peak 
water  use. 

Cody  Canal  has  some  of  the  earlier  water  rights  on  South  Fork.     Attempts 
to  divert  the  last  flows  of  South  Fork  often  result  in  remaining  streamflows 
that  are  less  than  the  desirable  minimum  flows   in  the  natural   channel   above 
Buffalo  Bill   Reservoir. 

Many  of  the  irrigation  works   in  the  South  Fork  area  have  been  in  use  for 
seventy  years  or  more  and  are  in  need  of  rehabilitation.     Maintenance  has  not 
kept  pace  with  the  natural   deterioration  and  many  structures  now  need  to  be 
replaced. 

There  is  interest  in  developing  additional  irrigated  land  near  Sage  Creek 
southeast  of  Cody  and  near  the  Cody  Canal  for  the  production  of  more  livestock 
feed. 

The  proposed  project  would  involve  rehabilitating  the  Cody  Canal  system 
to  make  it  a  dependable  water  delivery  system.     A  delivery  canal  would  be 
constructed  from  Buffalo  Bill   Reservoir  to  Cody  Canal   to  carry  stored  water  to 
irrigate  about  2,000  additional   acres  of  land,  and  provide  supplemental  supplies 
to  the  lower  canal   service  area.     The   improved  Cody  Canal  would  serve  as  a 
supply  ditch  for  the  new  irrigation  area. 

Structural  work  planned  to  rehabilitate  the  existing  canal  system  includes 
stabilizing  the  slide  area  in  the  upper  end  of  the  canal;  constructing  siphons 
in  Carter  Creek,  Diamond  Creek,  Sulphur  Creek,  Sage  Creek  and  Dry  Creek;   in- 
stalling about  180  turnouts;   restoring  about  21  miles  of  earth  canal;  construct- 
ing about  10  checks  and  drops;  rebuilding  the  canal   in  the  tunnel   area;  and  in- 
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stalling  one  large  measuring  device. 

The  estimated  depletion  of  water  resulting  from  the  project   is  4,500  acre- 
feet  per  year. 

An  alternative  (not  evaluated  here,  but  discussed  elsewhere  in  this  chapter) 
would  be  to  increase  the  diversion  from  the  Buffalo  Bill   furcation  works  to 
carry  water  enough  to  serve  all   Cody  Canal   needs  below  the  delivery  point,  and 
transferring  irrigators  above  the  delivery  point  to  the  Lakeview  Canal   system, 
so  that  the  upper  portion  of  the  Cody  Canal   could  be  abandoned  and  water  now  di- 
verted to  Cody  Canal   could  be  made  available  to  other  South  Fork  ditches,  parti- 
cularly Lakeview,  under  a  purchase-exchange  arrangement. 

Another  alternative,  geared  to  the  10,000  acre-feet  of  stored  water  avail- 
able to  Cody  Canal   in  the  existing  Buffalo  Bill   Reservoir,  would  involve  essen- 
tially the  same  facilities,  at  smaller  capacities,  to  accomplish  some  of  the 
objectives  here  discussed.     Facilities  necessary  to  supply  the  full    10,000 
acre-feet  during  a  two  month  period  (when  shortages  normally  occur)  would  in- 
clude a  100  cfs  canal.      It  would  tap  the  furcation  works  at  the  end  of  the 
Shoshone  Canyon  Conduit,  carry  water  for  2.8  miles  and  intersect  the  Cody  Canal 
before  it  leaves  the  Sulphur  Creek  drainage.     Costs  of  $1,167,000  were  esti- 
mated for  these  works  which   included  0.5  mile  of  closed  conduit  and  2.3  miles 
of  concrete  lined  canal,  a  measuring  flume  at  the  start,  and  an  energy  dissi- 
pation  structure  where  the  water  empties   into  the  Cody  Canal.     A   135   cfs   canal 
was  also  designed  over  this  same  route  as  one  of  the  options  available  for 
irrigating  1,500  -  2,000  acres  of  Sage  Creek  Valley  lands  not  now  under  ditch. 

An   all -gravity  system  would  transport  the  35  cfs   from  the  Cody  Canal   turn- 
out to  the  beginning  of  the   irrigated  lands   on  the  west  side  of  Sage  Creek. 
This  would  require  a  concrete-lined  canal   and  two  siphons. 

Total   initial   capital   investment  of  this  system,   including  engineering 
and  administration  would  be  $3,067,500.     Annual   costs  would  be  $298,000  and 
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annual   benefits   are  estimated  at  $382,600. 

Another  alternative  involves  providing  water  for  the  City  of  Cody  from 
Buffalo  Bill   Reservoir.     Two  methods  of  delivery  to  the  City  have  been  consid- 
ered.    A  pressure  system  connecting  the  furcation  works  with  the  city  mains 
would  solve  not  only  the  shortages  due  to  growth  but  would  also  assure  a  sup- 
ply during  the  winter  months  when  the  city's  present  source,  the  Cody  Canal, 
is  shut  down.     Or  the  city  could  share  the  canal  system  from  the  furcation 
works  to  Beck  Lake.     This  method  would  probably  require  enlarging  the  winter 
storage  facilities  at  Beck  Lake  or  providing  other  capacity.     Costs  for  these 
alternatives  are  not  available,  but  the  incremental   cost  of  adding  capacity  for 
the  city  to  the  Cody  Canal   facilities  would  probably  be  much  cheaper  than 
building  a  separate  line  for  the  City. 

Cody  Pump  Area 

Cody  Pump  Area  lies  directly  above  the  Heart  Mountain  Canal  and  contains 
510  acres  of  irrigable  land  which  would  be  irrigated  by  pumping  from  that  ca- 
nal.    Water  would  be  supplied  from  storage  in  Buffalo  Bill   Reservoir,  and  de- 
sign capacity  of  the  canal   is  sufficient  to  enable  service  to  the  Heart  Mountain 
Division  plus  the  Cody  and  Ralston  Pump  Areas,       and  the  Polecat  Bench  Area. 
The  irrigable  land  in  Cody  Pump  Area  would  be  subdivided  into  three  or  four 
farm  units. 

Two  pumping  plants,  one  a  relift  plant,  would  be  required  to  supply  the 
irrigable  land.     A  pumping  plant  at  the  initial   lift  would  contain  two  electri- 
cally-driven pumps,  each  of  which  would  deliver  6.1   cubic  feet  per  second  under 
a  static  head  of  91   feet  (total   dynamic  head  109  feet).     The  pumps  would  dis- 
charge into  a  lateral  which  would  extend  1.1  miles   in  a  southerly  direction. 
A  relift  pumping  plant  would  be  located  at  the  end  of  a  300-foot-long  inlet 
channel   from  this   lateral.     It  would  contain  one  electrically-driven  pump. 


dj  The  Ralston  Pump  Area  has  been  developed  by  prtvate  interests.     Irrigation 
began  in  1976. 
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which  would  have  a  capacity  of  7  cubic  feet  per  second  under  a  static  head  of 
about  40  feet  (total  dynamic  head  42  feet).  The  pump  would  discharge  into  a 
lateral  which  would  extend  0.4  mile  in  a  southerly  direction.  The  first  pump- 
ing plant  would  supply  310  acres  of  irrigable  land,  and  the  relift  plant  would 
supply  200  acres.  Wastewater  would  be  carried  under  the  Heart  Mountain  Canal 
through  two  existing  drainage  culverts. 


The  Cody  Pump  Area,  would  be 
developed  under  the  authorization 
for  Shoshone  Project  as  part  of 
the  Heart  Mountain  Division.  Be- 
cause the  area  is  small  in  size  and 
located  adjacent  to  the  Heart  Moun- 
tain Division,  it  is  assumed  that 
the  supply  and  distribution  faci- 
lities would  be  operated  in  con- 
junction with  the  facilities  of 
that  division.   (See  Figure  V-22 
for  Cody  Pump  Area. ) 


Figure  V-22 


Cody     Pump 


Crooked  Creek  Watershed 

The  Crooked  Creek  Watershed  is  located  in  Big  Horn  County,  Wyoming  and 
Carbon  County,  Montana  (see  Figure  V-23).     There  are  84,546  acres   in  the  water- 
shed, of  which  90  percent  is  native  range,  9  percent  forested,  and  1  percent 
irrigated  cropland.     The  forest  land  is   located  within  the  Custer  National 
Forest  and  the  Bighorn  Canyon  National   Recreation  Area.     The  irrigated  area  is 
located  along  the  lower  8  miles  of  the  Crooked  Creek  flood  plain  where  six  op- 
erating units  carry  on   livestock-ranch  enterprises.     About  160  acres  are  irri- 
gated on  Gypsum  Creek  and  a  like  number  from  Sykes  Spring  near  Bighorn  Reservoir. 

The  primary  water-related  problem  in  the  watershed  is  the  annual   late 
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Figure   V-23 
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season  shortage  of  irrigation  water,  being  one  of  the  drier  areas  of  the  basin. 
After  spring  rains  and  snowmelt  runoff  from  the  Pryor  Mountains,  streamflows 
diminish  rapidly  to  the  siiidll  yields  of  springs  in  the  area.  There  is  a  defin- 
ite need  for  a  firm  water  supply  for  the  presently  irrigated  lands  and  improved 
water  management  through  rehabilitation  of  diversion  structures  and  on-farm 
distribution  systems. 

Floodwater  damages  within  the  watershed  are  limited  to  the  lower  areas 
where  overbank  flooding  occurs  approximately  every  two  years.  Erosion  damages 
are  minor  except  for  exposures  of  Triassic  "Red  Beds"  in  the  central  part  of 
the  watershed  and  shales  in  the  lower  reaches.  Sediment  from  these  sources 
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enters  Crooked  Creek  and  damages  ditches  and  cropland. 

There   is  an  opportunity  to  develop  a  firm  water  supply  from  an  artesian 
well   field  by  tapping  the  Madison  limestone  formation  underlying  the  watershed. 
The  potential   development  calls  for  the  installation  of  wells  to  provide  a  sup- 
plemental  flow  of  29  cfs.     It  is  estimated  that  up  to  10  wells  may  be  required, 
to  be  installed  along  the  Crooked  Creek  flood  plain   in  the  vicinity  of  the 
Montana-Wyoming  state  line.     The  flows  of  these  wells  would  be  regulated  to  dis- 
charge the   irrigation  supplemental    requirement   into  the  Crooked  Creek  stream 
channel   for  conveyance  downstream  to  the   individual   diversion  structures  and 
supply  about  1,150  acres  of  presently  irrigated  land  and  250  acres  of  formerly 
irrigated  land.     The  estimated  depletion  of  groundwater  resulting  from  the  pro- 
posed project  is   1,000  acre-feet  per  year. 

Gooseberry  Creek  Watershed 

The  Gooseberry  Creek  Watershed  is   located  in  Hot  Springs,  Park,  and 
Washakie  Counties   (see  Figure  V-24).      It  heads   in  the  foothills  of  the 
Absaroka  Mountain   Range   in  the  southwest  portion  of  the  Bighorn   Basin,   and 
flows   in  an  easterly  direction   to   its  junction  with  the  Bighorn   River  at 
Neiber.      It  contains   232,284  acres,   of  which   3,820  are   irrigated,   27,600  are 
forested,   and  the  remaining  are   classified  as   range  with  some  badlands   in  the 
lower  parts. 

Floods  are   infrequent   in  the  watershed  and  cause  only  minor  damages,   as 
there   is   little  development  in  the  flood  plain.     The  most  serious  water-re- 
lated problem  is  the  acute  shortage  of  irrigation  water.     During  an  average 
year  only  500  acres  have  a  full   season  irrigation  water  supply.     The  soil   and 
climatic  conditions  along  the   flood  plain  are  capable  of  producing  3  to  4 
tons   of  hay  per  acre.     With   the  short  water  supply,   hay  yields  are  reduced  to 
an  average  of  1.6  tons  per  acre.     About  24,800  acre-feet  of  water  are  needed 
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to  provide  a  full  supply  to  the  presently  irrigated  lands;  however,   under  pres- 
ent conditions  only  9,300  acre-feet  are  available  in  an  average  irrigation 
season. 

There  is  no  potential   for  solving  the  water  shortage  problem  and  providing 
a  full-season  supply  for  all  existing  irrigated  land  along  Gooseberry  Creek 
without  importing  water  or  providing  large  amounts  of  carryover  storage. 

There  is  an  opportunity  for  development  of  a  5,100  acre-foot  single  pur- 
pose offstream  irrigation  storage  reservoir  near  the  junction  of  Buffalo  Creek 
and  Gooseberry  Creek.      It  would  store  3,640  acre-feet  of  irrigation  water  and 
create  a  pool   of  about  175  acres,  and  provide  a  50  percent  chance  of  a  full 
supply  for  2,110  acres.     The  reservoir  would  be  filled  by  a  diversion  of  high 
spring  flows  from  Gooseberry  Creek.     A  diversion  structure  would  direct  water 
into  a  2-mile-long  100  cfs  capacity  canal   for  delivery  to  the  site.     Irrigation 
water  would  be  released  from  the  reservoir  as  needed  to  supplement  the  flows 
of  Gooseberry  Creek  during  the   later  part  of  the  growing  season.     Recreation 
development  at  the  reservoir  is  not  economically  feasible,  but  the  reservoir 
would  get  some  recreation  use. 
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The  structural   program  would  have  very  little  or  no  effect  on  the  flood- 
water  and  stream  bank  erosion  problems.     This  single  purpose  irrigation  reser- 
voir would  provide  an   increased  supply  for  2,610  acres.     All   crop  yields  would 
be  increased  to  near  maximum  during  the  years  when  a  full  season  supply  is 
available.     It  is  expected  that  during  short  years  available  water  would  be 
used  for  selected  areas  and  alfalfa  establishment.     Residual   shortages  would 
be  reflected  in  average  yields  of  hay  and  pasture. 

The  project  would  cost  about  $1,123,000.     Annual   costs  would  be  about 
$74,900  and  annual   benefits   about  $106,500. 


Figure  V-25 
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Greybull   Flat  Unit 
The  Greybull   Flat  Unit, 
(Figure  V-25)  containing 
980  acres  of  irrigable  land, 
would  be  subdivided  into  se- 
ven farm  units,  and  water 
for  irrigation  would  be 
pumped  from  the  Bighorn 
River,     A  single  plant  with 
two  electrically-driven 
pumps  would  serve  the  entire 
irrigable  acreage.     Each 
pump  would  have  a  capacity 


of  10  cubic  feet  per  second  against  a  static  head  of  133  feet  (total   dynamic 
head  143  feet).     Water  would  be  discharged  into  a  canal   that  would  extend   3.2 
miles  and  have  an   initial   capacity  of  20  cubic  feet  per  second,  with  a  waste 
into  a  natural   draw.      The  only  major  structure   in  the  canal  would  be  a  siphon 
across  a  coulee.     An  embankment  of  the  Chicago,  Burlington,  and  Quincy  Railroad 
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forms  the  boundary  along  the  lower  limits  of  the  irrigable  area  near  the  Bighorn 
River.     Existing  culverts  are  adequate  to  take  all  water  collecting  along  this 
embankment.     It  is  not  expected  that  any  damage  to  lower-lying  land  would  re- 
sult from  seepage. 

The  Greybull   Flat  Unit  was  originally  included  in  the  Shoshone  Extensions 
Unit,  to  be  served  from  the  Emblem  Canal  by  way  of  the  South  Side  and  Highline 
Canals  of  the  Greybull   Valley  Irrigation  District.     This  plan  became  too  costly 
when  other  land  to  be  served  in  conjunction  with  the  land  in  Greybull   Flat  Unit 
was  eliminated  from  Shoshone  Extensions  Unit. 

The  project  considered  here  would  cost  about  $887,200.     Annual   cost  would 
be  $63,200  and  benefits  would  be  $140,800. 

Lower  Greybull   River  Watershed  Project 

The  Lower  Greybull   River  Watershed  is   located  in  Park  and  Bighorn  counties 
in  the  heart  of  the  Wind-Bighorn-Clarks   Fork  area  (see  Figure  V-26).     There  are 
202,933  acres   in  the  watershed  of  which  45,230  are   irrigated.     The  remaining 
area  is  primarily  rangeland.     Fifty-two  percent  of  the  land  is  federally-owned 
and  administered  by  the  Bureau  of  Land  Management.     Forty-four  percent  is  pri- 
vately owned  and  four  percent  State-owned.     There  are  about  255  operating  farm 
units   in, the  watershed  which  comprise  the  Greybull   Valley   Irrigation  District. 
Water  for  irrigation  is  obtained  by  diversion  from  the  Greybull   River.     The 
District  owns  and  operates  Sunshine  and  Lower  Sunshine  Reservoirs. 

The  most  serious  problem  of  the  Greybull   River  is  flood  damage,  which  oc- 
curs an  average  of  2  of  ten  years.     Floods  usually  occur  in  June  as  a  result 
of  heavy  rains  and  high  snowmelt  runoff.      Irrigation  structures,  croplands, 
farmsteads,   roads,  and  bridges  have  been  severely  damaged  by  floods.     Destruc- 
tion of  river  bottom  habitat,  warming  of  the  river  waters,  and  channel   changes 
are  also  due  to  floods. 
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Another  major  problem  in  the  area  is   the   loss  of  production  because  of 
poor  drainage.     The  45,230  acres  of  irrigated  land  in  the  area  are  used  to  pro- 
duce  forage  for  livestock,   small   grains,  and  row  crops.     About  31,600  acres   are 
affected  by  adverse  drainage  conditions  with  the  wettest  areas  used  for  low- 
yielding  pasture.      In  other  areas  crop  production   is   limited  and  yields   re- 
duced. 

There  is   little  potential   for  solving  the  flood  problem  by  construction 
of  floodwater  retarding  structures  on  the  Greybull   River  or  its  tributarieSo 
Reservoir  sites  which  would  provide   flood  control   are  practically  nonexistent. 
Costly  diking  and  channel    improvements  have  been  successfully  completed  in  some 
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places,  but  further  developments  of  this  type  are  neither  economically  nor  en- 
vironmentally attractive. 

There  is  a  potential   for  structural   development  of  a  drainage  system  in- 
cluding both  open  and  closed  drains.     Two  separate  drainage  systems  are  pro- 
posed that  would  provide  drainage  for  21,200  acres  of  land  that  is  now  aban- 
doned, undeveloped,  and  suffering  from  decreased  production.     The  Emblem  Bench 
system  ($2,263,300)  would  drain  1,000  acres   in  the  northern  part  of  the  irri- 
gated area,  and  empty  into  Dry  Creek.     The  Burlington  area  system  ($5,001,700) 
would  service  20,200  acres   in  the  southern  area  and  empty  into  the  Greybull 
River.     Recreational   and  wildlife  values  of  the  area  would  be  protected  and 
probably  enhanced.     Annual   costs  and  benefits  would  be  $380,400  and  $933,200 
respectively. 

Lakeview  Canal 


The  Lakeview  Canal  serves  nearly  9,000  acres  of  irrigated  land  in  Park 
County,  Wyoming  (see  Figure  V-27).  The  canal  begins  at  a  diversion  from  the 
South  Fork  Shoshone  River  about  15  miles  upstream  from  Buffalo  Bill  Reservoir 
and  extends  northeast  for  a  distance  of  about  22  miles.  About  80  operators 
farm  the  irrigated  land  served  by  the  canal.  Irrigation  is  dependent  upon  na- 
tural flow  of  the  river.  Water  related  problems  include  late  season  water 
shortage,  seepage  losses  in  the  distribution  system,  the  hazard  of  structural 
failure  in  the  canal  system,  and  the  resulting  delays  in  water  delivery. 

A  project  plan  can  be  developed  to  improve  the  water  supply  and  extend 
the  irrigation  season  for  the  nearly  9,000  acres  of  irrigated  land  by  lining 
selected  reaches  of  the  distribution  system  and  providing  controls  and  meter- 
ing devices  at  the  farm  deliveries.  The  project  plan  would  reduce  the  hazard 
of  interrupted  water  service  by  installing  structures  and  improving  unstable 
sections  of  the  canal.  Some  of  the  proposed  work  is  being  undertaken  (1977) 
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by  the  District  as  routine  maintenance. 

Project  costs  are  estimated  at  $1,248,000,  with  annual   costs  of  $108,570 
and  benefits  of  $114,890. 

Lateral   H-103 

Lateral  H-103  is  a  main   lateral   of  the  Heart  Mountain  Canal  which  is  the 
supply  canal   for  the  Heart  Mountain  Division  of  the  U.S.   Bureau  of  Reclamation 
Shoshone  Project  (see  Figure  V-28).     The  lateral    is  about  20  miles  northeast  of 
Buffalo  Bill    Reservoir  which  stores i irrigation  water  for  the  project.     About 
1,400  acres  of  irrigated  land  and  800  acres  of  rangeland  are  included  in  the 
area. 
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The  primary  irrigation  water  problem  in  the  area  is  the  hazard  of  struc- 
ture failure  within  the  lateral  system  which  may  result  in  delays  in  water  de- 
livery, limited  rates  of  flow  available  for  irrigated  land  because  of  lateral 
losses  and  limited  safe  structure  capacity;   impaired  drainage  and  reduced 
agricultural  production  resulting  from  lateral   seepage;  and  high  operation  and 
maintenance  costs  because  of  structure  deterioration  and  lateral   losses. 

The  proposed  project  consists  of  replacing  the  open  channel   distribution 
system  with  a  closed  pipe  delivery  system.     This  would  utilize  available  grad- 
ient for  gravity  pressure  to  operate  sprinkler  systems  on  about  1,000  of  the 
1,400  cropped  acres  in  the  area.     The  remaining  400  acres  were  evaluated  as 
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surface  irrigation  although  pumps  could  be  used  to  supplement  pressure  for  more 
sprinkler  irrigation.  Structural  work  would  include  a  main  pipeline  about  3 
miles  long.  No  major  change  in  water  depletion  is  expected  to  result  from  in- 
stallation of  the  proposed  measure. 

Lateral  R-9N 

The  Lateral  R-9N  measure  is  located  in  north  central  Park  County  about  14 
miles  west  of  Powell,  Wyoming  (See  Figure  V-29).  This  is  defined  as  the  irri- 
gation service  area  of  Lateral  R-9N  in  the  Heart  Mountain  Irrigation  District. 
Irrigation  water  for  the  district  is  stored  in  Buffalo  Bill  Reservoir  about  25 
miles  southwest  of  the  measure  area. 

The  water-related  problems  of  Lateral   R-9N  are  canal  erosion,  sediment  de- 
position in  the  canal,  and  high  water  loss.     Canal  erosion  and  the  resulting 
sedimentation  reduces  canal   capacity  which  affects  water  delivery  to  the  irri- 
gated area.     Water  loss  from  canal  seepage  in  the  total   reach  of  Lateral    R-9N 
is  estimated  to  be  2,500  acre-feet  annually. 

There  is  a  potential  to  reduce  canal  erosion  and  seepage  in  Lateral   R-9N 
with  alternative  structural   practices.     Structural  means  considered  are  imper- 
vious canal   lining,   replacing  the  open  canal  with  a  pipeline,  or  a  combination 
of  these  means.     Conservation  plans  will  be  developed  or  revised  to  include    i 
irrigation  water  management  and  conservation  cropping  systems.     This   improved 
delivery  system  will   reduce  operation  and  maintenance  costs,  allow  for  full 
agricultural   use  of  33  acres   presently  limited  in  productivity  by  a  high  water 
table,  and  provide  for  productive  irrigation  use  of  the  water  presently  lost  to 
seepage.     Installation  of  the  structural  works  was   started  in  the  summer  of  1976 
and  is  scheduled  for  completion  in   1977.     The  project  was  not  under  construction 
in  January  of  1976  and  is  therefore  evaluated  for  the   Level   B  Study. 
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North  Fork  Shoshone  River  Recreation 

(Component  1  -  North  Absaroka  Wilderness  boundary  to  eastern  National 
Forest  boundary  -  26  miles) 

This  26-mile  reach  of  the  North  Fork  Shoshone  River  flows  out  of  the  North 

Absaroka  Wilderness  just  outside  Yellowstone  National  Park  eastward  to  the 

National  Forest  boundary.  The  scenic  and  recreational  values  of  this  river  are 

very  high.  Many  visitors  bound  for  Yellowstone  spend  some  time  along  the 

Shoshone  River  before  entering  the  Park„ 

Figure  V-30 


-Component!       NoRTH        FoRK      ShOSHONE       RECREATION 

■-Component  2 


Preliminary  information  indicates  that  this  reach  should  be  preserved  in  a 
free-flowing  state  as  a  scenic  and  recreational   river  under  management  of  the 
U.S.   Forest  Service.     Trout  waters  are  very  good  and  wildlife  values  are  high, 
especially  for  some  big  game  species  like  bear,  moose,  elk,  and  bighorn  sheep. 
The  river  and  its  environment  offer  visitors  recreation  opportunities   in  fish- 
ing, hunting,  camping,  picnicking,  sightseeing,  river  floating,  nature  study, 
and  other  water-related  activities. 

There  are  10  campgrounds  along  the  river  with  a  total   of  181   units  and  3 
picnic  grounds  with  a  total   of  34  units.      In  addition,   there  are  numerous 
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corrriercial   lodges,  summer  camps,  and  homes  catering  to  visitor  needs  nearby. 
The  North  Fork  Shoshone  River  is  paralled  by  a  paved  highway  which   leads  to 
the  east  entrance  of  Yellowstone  National   Park. 

No  land  acquisition  is  necessary  since  this  portion  of  the  river  flows  en- 
tirely within  Federal  lands.  The  plan  includes  estimated  costs  for  development 
of  two  major  ($312,000)  and  one  minor  ($60,000)  access  sites. 

(Component  2  -  National   Forest  Boundary  to  Buffalo  Bill   Reservoir  - 
10  miles) 

This   reach  is  the  10-mile  continuation  of  the  North  Fork  Shoshone  River 
from  the  eastern  National   Forest  boundary  to  Buffalo  Bill   Reservoir.     This  por- 
tion of  the  river  flows  mostly  through  private  lands,  although  there  are  a  few 
State  Game  and  Fish  access  sites  along  its  course.     The  river  is  paralleled  by 
a  paved  highway. 

This  portion  of  the  North  Fork  Shoshone  River  offers   visitors  numerous  on- 
and  off-river  recreation  opportunities.     This  reach  would  be  classified  most 
appropriately  as  a  recreational   river  under  State  Management. 

The  plan  for  this  reach   includes  acquisition  of  60  acres  of  land  in  fee 
title  for  access  areas,  and  negotiation  of  easements  for  the  protection  of  the 
river  and  its  environment.     One  major  access  site  would  be  developed.     Costs 
are  estimated  at  $60,000  for  land  acquisition,  a  maximum  of  $1,540,000  for  ease- 
ments, and  $156,000  for  access  development. 

Nowood  River 

The  Nowood  River  rises   in  Natrona,  Fremont,  and  Hot  Springs  Counties,  and 
flows  north  along  the  Bighorn  Mountains  through  Washakie  County  and  northwest 
through  Big  Horn  County  to  the  Bighorn  River  near  the  town  of  Manderson   (see 
Figure  V-31).     About  27%  of  the  area  is  privately  owned,    16%  is  within  the  na- 
tional  forest,  and  about  50%  is  administered  by  the  Bureau  of  Land  Management. 


V-109 


Figure  V-31 
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The  primary  water-related  problem  in  the  drainage  area  is  floodwater  and 
related  damage,  for  some  floods  occur  almost  every  year.     Streambank  erosion 
damages  and  destroys  land,  canals,  bridges,  and  other  works  of  improvement 
along  the  Nowood  River.     Sediment  originating  in  the  draihage  area  causes  ag- 
gradation and  deterioration  of  the  water  quality  downstream  in  the  Bighorn 
River. 

Construction  of  a  95-foot  high  earth  dam  would  provide  an  18,500  acre- 
foot  multipurpose  reservoir  on  Nowood  River  about  3  miles  southwest  of  Big 
Trails.     The  storage  would  provide  enough  water  to  supplement  direct  flows  to 
irrigate  3,000  acres  of  presently  non-irrigated  agricultural   land  in  Washakie 
and  Big  Horn  Counties.     It  would  also  provide  flood  protection  to  agricultural 
land,   reduce  streambank  erosion   in  the  Nowood  River,  and  accommodate  sediment. 
Recreation  facilities  would  be  provided.     The  reservoir  would  inundate  about 
160  acres  of  irrigated  land.     The  estimated  increased  water  depletion   is   7,000 
acre-feet  per  year. 

The  project  would  cost  $1,018,000.     Annual   costs  would  be  $68,000  for  irri- 
gation and  $30,100  for  recreation;  and  annual  benefits  would  be  $152,100  and 
$40,000  respectively. 

Porcupine  Creek-Devil   Canyon  Recreation   (Wyoming) 

From  its  headwaters  near  Medicine  Mountain  in  Bighorn  National   Forest, 
Porcupine  Creek  Flows  northwest  through  the  spectacularly  rugged  Paleozoic 
rocks  of  Devil   Canyon  until   crossing  the  Montana-Wyoming  border.     This  22-mile 
reach  of  Porcupine  Creek  and  its   immediate  environment   lie  mostly  within  Federal 
lands.     The  upper  12-mile  segment  flows  through  Bighorn  National   Forest  and  the 
remaining  10-miles  are  on  National   Resource  Lands.     Only  a  very  small   portion 
of  the  lands  bounding  the  stream  is  in  private  ownership  (see  Figure  V-32). 
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Figure  V-32 


Porcupine  Creek  Recreation 


Preliminary  information   indicates  that  the  Wyoming  segment  of  Porcupine 
Creek  should  be  managed  as  a  scenic  and  recreational   river.     That  portion  that 
flows  within  the  National   Forest  should  be  administered  by  the  U.S.   Forest 
Service  and  that  between  the  forest  boundary  and  the  State  border  should  be  ad- 
ministered by  the  Bureau  of  Land  Management. 

Scenic  and  recreational   values  along  Porcupine  Creek  in  Devil   Canyon  are 
excellent,  but  primitive  in  nature.     Trout  waters  are  important  and  wildlife 
habitat  values  are  high.     Due  to  the  600-foot  sheer  cliffs  and  generally  rugged 
terrain  of  Devil   Canyon,  means  of  access  are  limited  primarily  to  trails.     Near 
the  headwaters  area  there  is  road  access  and  a  12-unit  Forest  Service-managed 
campground. 

The  primary  need  is  for  acquisition  of  lands   in  easement  for  protection 
of  the  river  and  its  environment,  and  for  a  minor  facility  development  for 
access  as  follows; 

The  proposed  facilities  which  include  easements  on  220  acres  and  two  minor 
access  areas  would  cost  about  $274,000.     Annual   costs  would  be  about  $35,900 
and  benefits  would  be  $33,800. 
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Sage  Creek-Pryor  Mountain 

Sage  Creek-Pryor  Mountain  project  area  is  a  generally  triangular  area  in 
the  northwest  corner  of  Big  Horn  County,  Wyoming  (see  Figure  V-33).     The  upper 
portion  of  the  irrigated  land  is  part  of  the  Frannie  Division  of  the  Shoshone 
Project,  served  by  Si  don  Canal.     About  24,000  acres  are  irrigated  in  the  Sage 
Creek  drainage  area  in  Wyoming. 

5 


tUE 

MONTANA 


UWIi^G 


^^Ber,.ff.^.d  Area 


Sage  Creek  Watershed 


The  major  problem  of  this  area  is  the  lack  of  adequate  irrigation  water 
during  peak  use  periods  due  to  water  shortages  and  irrigation  inefficiencies. 
This  irrigation  water  supply  problem  has  been  compounded  by  a  general  deterio- 
ration of  the  distribution  system  and  inefficient  water  management.  Much 
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irrigable  land  has  been  abandoned  or  placed  in  a  lower  value  use  such  as  pas- 
ture because  of  saline  conditions  induced  by  canal  leakage.  Sage  and  Polecat 
Creeks  suffer  from  serious  streambank  erosion. 

An  irrigation  water  regulating  reservoir  near  the  end  of  the  Frannie  Canal, 
to  be  supplied  by  the  Frannie  Canal,  would  provide  a  full  season  supply  of  irri- 
gation water  to  4,000  irrigated  acres  that  now  experience  a  water  shortage  dur- 
ing peak  use  periods.     Installation  of  tile  drains  would  give  effective  drain- 
age to  852  acres  of  irrigated  land  that  now  have  impaired  drainage.     A  diversion 
structure  in  the  Frannie  Canal   and  a  reservoir  supply  canal  would  be  built  to 
bring  water  to  the  reservoir.     Also,  a  delivery  canal  would  be  constructed  to 
deliver  water  back  to  the  existing  distribution  canals.     Recreational   facilities 
at  the  reservoir  are  not  economically  justifiable.      Increased  water  depletion 
is  estimated  to  be  about  2,000  acre-feet  per  year.     Cost  and  benefit  data  are 
shown   in  Chapter  VI. 

Lower  Shell   Creek  Watershed 

The  Lower  Shell   Creek  Watershed  is   located  in  Big  Horn  County  in  the  north- 
east part  of  the  Bighorn  Basin   (see  Figure  V-34).     The  watershed  has  a  total 
area  of  204,547  acres  and  consists  of  Lower  Shell   Creek  and  its  tributaries 
from  the  town  of  Shell   to  its  confluence  with  the  Bighorn  River  near  Greybull. 
About   10  percent  of  the  watershed  is   forested,   5  percent  is  irrigated  farmland, 
and  the  remaining  85  percent  is  rangeland  and  badlands. 

Water-related  problems   in  the  watershed  are  floodwater  damages,  stream- 
bank  erosion,  and  a  shortage  of  irrigation  water  supply.     The  most  serious  wa- 
ter-related problem  is  the  lack  of  early  spring  and  fall   irrigation  water  on 
lands   for  which  no  supplemental  water  is  stored.     The  growing  season  begins   in 
early  May  with  moisture  provided  by  snowmelt  and  rain.      Irrigation  water  de- 
pendent upon  snowmelt  from  the  high  mountain  areas  is  not  available  until  early 
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Figure  V-34  Lower  Shell   Creek  Watershed 
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June  and  is  depleted  by  mid-July.     Consequently,  the  crop  yields  are  below  the 
full   potential.     Hay,   for  example,  yields  about  2  ton  less  than  what  could  be 
produced  with  a  full  water  supply. 

Two  irrigation  water  storage  reservoirs  in  the  lower  Shell   Creek  area 
would  provide  supplemental  water  supplies   for  600  irrigated  acres   in  Beaver 
Creek  area  and  to  1,280  irrigated  acres   under  the  Shell   Canal  Extension.     Re- 
habilitation of  delivery  systems  should  be  provided  to  insure  efficient  irriga- 
tion water  delivery  as   improved  water  management  for  the  on-farm  systems  is 


V-115 


needed.  The  project  would  result  in  the  depletion  of  an  additional  2,000  acre- 
feet  of  water  annually. 

More  detailed  investigations  may  develop  other  alternatives  to  meet  the 
needs  of  the  watershed. 

Installation  cost  for  the  reservoirs  and  canal  would  be  about  $738,000, 
and  annual  costs  $49,800.  Irrigation  benefits  amount  to  $81,200  per  year. 
About  $13,000  of  recreation  benefits  (not  counting  hunting  and  fishing)  could 
be  obtained,  but  the  cost  of  recreation  facilities  could  exceed  the  benefits. 

Shell  Creek  Recreation  (Wyoming) 

Shell  Creek,  from  its  source  high  in  the  Cloud  Peak  Primitive  Area  of  the 
Bighorn  Mountains,  flows  northwest  for  26  miles  through  magnificent  mountain 
and  canyon  settings  to  the  western  frontier  of  the  Bighorn  National  Forest, 
then  westward  until  it  joins  the  Bighorn  River.  Shell  Creek  begins  flowing 
from  its  wilderness  headwaters  through  crystalline  Precambrian  granites  where 
it  continues  to  cut  through  progressively  younger  strata  of  the  Palezoic  and 
Mesozoic  eras  in  a  spectacular  geologic  display. 

Shell  Creek  and  some  of  its  tributaries  are  classified  as  important  trout 
waters.  Wildlife  habitat  values  are  high,  especially  for  some  big  game  species 
like  deer,  elk,  bighorn  sheep,  and  black  bear. 

Preliminary  information  indicates  that  this  segment  of  Shell  Creek  within 
the  national  forest  should  be  managed  by  the  U.S.  Forest  Service  as  a  recrea- 
tional river.  The  river  and  its  environment  offer  visitors  recreation  oppor- 
tunities in  fishing,  hunting,  camping,  picnicking,  sightseeing,  white-water 
rafting  and  kayaking,  nature  study,  and  other  water-related  activities. 

There  are  three  campgrounds  with  a  total  of  25  units,  one  picnic  ground 
with  three  units,  and  an  overlook  site  with  interpretive  facilities  along  the 
course  of  Shell  Creek.  Highway  14  parallels  Shell  Creek  for  9  miles  between 
the  national  forest  boundary  and  Cabin  Creek  Campground.  A  dirt  road  continues 
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near  the  river  for  another  three  miles,  permitting  access  to  Shell  Creek  and 
Ranger  Creek  campgrounds.  The  only  other  means  of  access  to  the  remaining  14 
miles  of  river  are  by  foot  trail  or  by  two  four-wheel-drive  roads  which  cross 
the  river  at  the  lower  end  of  Shell  Reservoir  and  at  a  point  V-i  miles  beyond 
the  upper  end  of  Shell  Reservoir.  The  primary  need  in  this  area  is  for  better 
access.  No  land  acquisition  is  necessary  since  this  component  flows  entirely 
within  Federal  lands.  Figure  \/-35 


ENVIRONMENTAL  QUALITY  COMPONENT 
Shell  Creek  -  Source  to  Big  Horn 
National  Forest  Boundary,  V/yomlng 
(Scenic  or  Recreational  River) 


Land  Acquisition 

Fee  Title 
Eastment 

Facility  DGvelopmcnt 

Minor  Access  areas 


a/ 


0  acres  @ 
0  acres  @ 


1  site 


/acre 
/acre 


Costs 

$  0 
0 


$  60,000 


a/  Minor   access  developments  will  consist  of  sanitation  facilltlGS  and 
primitive- type  picnicking  and  overnight  camping  facilities.   Cost 
figures  do  not  Include  existing  access  sites  considered  adequate. 
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Shoshone  Extensions  Unit  -  North  (Polecat  Bench) 

Water  for  irrigable  land  in  Shoshone  Extensions  Unit  (North),  including 
19,200  acres  on  Polecat  Bench  and  1,270  acres  in  Frannie  Loop  just  off  the 
bench,  would  be  supplied  from  Buffalo  Bill  Reservoir  via  the  existing  Shoshone 
Canyon  Conduit  and  Heart  Mountain  Canal.  Capacity  of  the  Heart  Mountain  Canal 
throughout  its  length  is  sufficient,  with  limited  modification  and  inclusion 
of  regulatory  storage  in  Holden  Reservoir  on  Polecat  Bench,  to  supply  presently 
irrigated  land  in  the  Heart  Mountain  Division  of  Shoshone  Project  including 
the  existing  Ralston  Pump  area  plus  irrigable  land  in  the  Cody  Pump  Areas 
(addition  to  the  Heart  Mountain  Division)  and  in  the  Polecat  Bench  area. 

Water  would  be  carried  from  the  terminus  of  the  Heart  Mountain  Canal  to 
Polecat  Bench  via  the  Polecat  Canal,  which  would  deliver  water  to  Holden 
Reservoir.  About  3,280  acres  of  irrigable  land  on  the  upper  end  of  Polecat 


Figure  V-36 
Shoshone 
Extensions 
North 
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Bench,   lying  above  the  Polecat  Canal,  would  be  served  by  pumping  from  that  ca- 
nal.    Two  pumping  plants,  one  a  relift  plant,  would  deliver  water  to  this   land. 
The  primary  plant,   located  on  the  canal,  would  have  a  capacity  of  64  cubic  feet 
per  second  and  a  static  head  of  67.5  feet.     A  relift  plant,  which  would  deliver 
water  to  460  acres,  would  have  a  capacity  of  12  cubic  feet  per  second  and  a 
static  head  of  17  feet. 

Polecat  Canal  would  supply  1,950  acres  of  irrigable  land  by  direct  gravity 
diversion  from  the  canal   and  6,320  acres  through  Kitty  Canal.     Polecat  Canal 
would  have  a  capacity  of  228  cubic  feet  per  second  throughout  its  length. 

Kitty  Canal  would  in  effect  be  a  lateral  diverting  from  Polecat  Canal   to 
serve  land  in  the  approximate  center  of  the  bench.     It  would  have  an   initial 
capacity  of  120  cubic  feet  per  second  and  would  extend  along  the  northwest 
side  of  the  bench  for  about  ]0h  miles,  terminating  at  the  Polecat  Bench  Trunk 
Drain. 

Holden  Reservoir  would  provide  6,000  acre-feet  of  regulatory  storage  in 
the  Polecat  Bench   irrigation  system.     It  would  be  located  near  the  center  and 
southeast  edge  of  the  bench.     Holden  Dam  would  be  a  compacted  earthfill  em- 
bankment with  a  maximum  height  of  59  feet. 

Holden  Canal,  originating  at  the  outlet  works  of  Holden  Reservoir,  14  mi- 
les in  length  and  having  an  initial   capacity  of  155  cubic  feet  per  second,  would 
deliver  water  to  6,930  acres  of  irrigable  land  at  the  northeast  end  of  Polecat 
Bench  and  1,270  acres   in  the  Frannie  Loop. 

An  outlet  for  surface  and  subsurface  drainage  on  Polecat  Bench  would  be 
provided  by  Polecat  Trunk  Drain,  which  would  be  located  in  a  swale  traversing 
the  bench.     Controlled  wastes  from  this  drain  would  be  carried  into  Holden 
Canal   via  the  Elk  Basin  Collection  Channel.     Terminal  waste  of  the  Holden  Canal 
would  be  held  to  a  minimum  through  reuse  of  water. 
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The  total  estimated  field  construction  cost  for  Shoshone  Extensions  Unit 
(North)  is  $30,607,000.  Investment  cost  would  be  about  $52,000,000. 

Estimated  annual  cost  of  operation,  maintenance,  and  replacement  for  the 
North  area  with  full  development  of  Shoshone  Extensions  Unit  is  $80,500. 
Total  annual  costs  would  be  $3,401,000.  Annual  benefits  are  estimated  to  be 
$3,058,000.  Estimated  construction  time  is  5  years. 

Shoshone  Extensions  Unit-South 

Irrigable  land  in  Shoshone  Extensions  Unit  (South)  lies  southeast  of  Cody, 
between  the  Shoshone  and  Greybull  Rivers.  The  number  of  potential  farm  units 
totals  108  on  17,270  acres.  Plans  for  this  development  contemplate  an  exchange 
of  water  with  the  Greybull  Valley  Irrigation  District  that  would  permit  develop- 
ment of  the  YU  Bench  Area.  Irrigation  water  for  Shoshone  Extensions  Unit 
(South)  would  be  supplied  from  storage  in  the  enlarged  Buffalo  Bill  Reservoir 
on  the  Shoshone  River  and  from  natural  flows  of  the  Greybull  River  supplemented, 
through  an  exchange  arrangement,  by  stored  water  released  into  that  stream  from 
the  two  Sunshine  Reservoirs.  Water  for  the  irrigable  land  in  the  Oregon  Basin- 
Dry  Creek  area  would  be  supplied  directly  from  Buffalo  Bill  Reservoir  via  the 
Shoshone  Canyon  Condiut,  the  Oregon  Basin  Feeder  Canal,  Oregon  Basin  Reservoir, 
Dry  Creek  Canal,  and  Emblem  Canal.  Water  for  the  YU  Bench  Area  would  be  di- 
verted  from  the  Greybull  River  via  the  YU  Canal  and,  except  for  flood  flows, 
would  be  replaced  from  Buffalo  Bill  Reservoir  (see  Figure  V-37). 

The  existing  Shoshone  Canyon  conduit,  heading  at  Buffalo  Bill  Reservoir, 
consists  of  a  tunnel  through  Cedar  Mountain  on  the  south  side  of  the  Shoshone 
River.  This  conduit  extends  three  miles  downstream  to  furcation  works  with 
outlets  at  present  to  the  Heart  Mountain  Powerplant,  the  Shoshone  River  Siphon 
of  the  Heart  Mountain  Canal,  and  a  siphonically  controlled  wasteway  to  Shoshone 
River.  Provision  was  made  in  design  of  the  furcation  works  for  an  outlet  to 
Oregon  Basin  Feeder  Canal,  the  latter  to  extend  eastward  about  23  miles  to 
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Oregon  Basin  Reservoir.     The  canal,  as  designed,  would  have  a  capacity  of  608 
cubic  feet  per  second  throughout  its   length.     This  capacity  would  be  sufficient 
to  take  advantage  of  spring  floodflows   into  Buffalo  Bill   Reservoir  for  filling 
Oregon  Basin  Reservoir,  to  supply  requirements  for  direct  irrigation  of  1,470 
acres  of  irrigable  land  in  the  Sage  Creek  Valley   (plus   3,250  acres   in  the  Sage 
and  McCollough  sections  that  could  be  supplied  by  pumping),  and  to  maintain 
adequate  storage   in  the  existing  system  even  after  the  Polecat  Bench  area  in 
Shoshone  Extensions  Unit   (North)   is   developed.     The  Study  Team  believes,  how- 
ever,  that  Shoshone  Extensions  South  should  not  be  considered  for  development 
unless  and  until   Buffalo  Bill   Reservoir  is  enlarged.      If  Buffalo  Bill   Dam  is 
raised,  the  capacity  of  Oregon  Basin  Feeder  Canal   could  probably  be  reduced  to 
the  neighborhood  of  500  cfs. 

Oregon  Basin  Reservoir  would  occupy  a  natural,  apparently  watertight  de- 
pression about  6k  square  miles   in  area  requiring  no  dam.     The  tributary  drainage 
area  is  small.     The  reservoir  would  provide  120,000  acre-feet  of  conservation 
storage.     Releases  from  the  reservoir  would  be  made  via  a  tunnel   through  the 
east  rim  of  the  reservoir  site  into  Dry  Creek  Canal.     Development  of  a  reservoir 
at  this  site  is  complicated  by  the  presence  of  an  oil-gas   field  which  extends 
into  the  southern  edge  of  the  site  area.      Impoundment  of  water  in  the  reservoir 
would  necessitate  construction  of  an   inlet  chute,  an  outlet  works,  oil  well   pro- 
tective works,  and  relocation  of  a  road  and  a  transmission  line. 

Dry  Creek  Canal  would  start  at  the  outlet  works  of  Oregion  Basin  Reservoir 
and  extend  about  24  miles  to  the  Greybull   River.      Its   location  would  roughly 
parallel   Dry  Creek  for  about  20  miles,  then  turn  south  across  the  upper  end  of 
Emblem  Bench,  just  below  YU  Bench.     The  canal  would  have  a  capacity  of  403 
cubic  feet  per  second  at  the  beginning  and  377  cfs  at  its  delivery  of  exchange 
water  to  the  Greybull    river. 
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The  irrigated  land  under  existing  ditches  in  the  Greybull  Valley  below 
the  terminus  of  Dry  Creek  Canal  could  be  supplied  with  supplemental  water  carried 
by  that  canal  and  delivered  into  the  Greybull  River.  No  new  distribution  system 
or  other  facilities  would  be  required.  The  recent  construction  of  Sunshine  No.  2 
reservoir  has,  however,  pretty  well  taken  care  of  Lower  Greybulls'  supplemental 
needs. 

Emblem  Canal  would  divert  from  Dry  Creek  Canal  and  would  traverse  the  approxi- 
mate center  of  Emblem  Bench,  terminating  in  the  existing  Bench  Canal  of  the  Grey- 
bull Valley  Irrigation  District.  It  would  have  an  initial  capacity  of  73  cubic 
feet  per  second  and  a  terminal  capacity  of  18  cubic  feet  per  second. 

For  supply  of  irrigable  land  in  the  YU  Bench  area,  water  would  be  diverted 
from  the  Greybull  River  about  4  miles  upstream  from  Meeteetse  into  YU  Canal.  The 
292  cubic  foot  per  second  canal  would  follow  a  northeasterly  course  for  about  40 
miles.  Four  laterals  would  divert  from  the  canal  on  the  bench.  Three  of  these 
laterals  would  supply  land  on  the  bench,  and  one  would  leave  the  bench  by  way  of 
a  chute  I.IBO  feet  long  with  a  drop  of  208  feet  to  supply  land  on  the  South  Benches, 
The  main  canal  would  drop  onto  Upper  Emblem  Bench  to  supply  some  land  there  and 
would  terminate  with  a  capacity  of  56  cubic  feet  per  second  in  Dry  Creek  Canal. 
Both  nonsurplus  natural  flows  of  the  Greybull  River  and  storage  water  from 
Sunshine  Reservoir  diverted  to  YU  Canal  would  be  replaced  through  Dry  Creek 
Canal.  Supplemental  water  could  be  provided  from  Buffalo  Bill  Reservoir  should 
it  be  needed.  About  5  years  would  be  required  to  complete  the  major  construc- 
tion. 

The  total  estimated  project  cost,  which  includes  transitional  development, 
is  $42,366,000  with  estimated  annual  costs  of  operation,  maintenance,  and  re- 
placement for  the  South  area  with  full  development  of  Shoshone  Extensions  Unit 
of  $253,456. 
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Shoshone  Extensions  Unit  (South  Additions) 

Shoshone  Extensions  Unit,  discussed  in  the  previous  section,  could  also 
serve  two  areas  in  the  Sage  Creek  and  McCol lough  Peaks  areas  that  contain 
•ibout  3,250  acres  of  irrigable  land.  These  two  areas  could  also  be  served  from 
the  Cody  Canal  system  if  an  adequate  water  supply  was  provided.  In  view  of 
this  alternative  service  possibility,  the  two  areas  have  been  listed  separately 
so  they  will  be  considered  under  whatever  service  system  may  ultimately  develop. 
Figure  V-38  shows  the  general  location  of  the  South  Additions,  and  their  rela- 
tion to  the  Oregon  Basin  and  Cody  Canal  systems. 

The  discussion  that  follows  is  based  on  the  presumption  that  the  additions 
will  be  supplied  from  the  Shoshone  Extensions  South  system.  If  service  came 
from  the  Cody  Canal,  the  facilities  required  would  be  altered  somewhat,  but  the 
area  served  and  cost  of  service  would  be  about  the  same. 


Figure  V-38 
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McCoHough  Section.     The  McCollough  Section  contains  1,110  acres  of  irri- 
gable land  which  would  be  subdivided  into  eight  farm  units.     Water  for  irriga- 
tion would  be  supplied  to  660  acres  by  gravity  from  a  lateral  which  would  di- 
vert from  Oregon  Basin  Feeder  Canal,  and  to  450  acres  by  pumping  from  that  la- 
teral. 

Two  pump  lifts  would  be  necessary  to  reach  all   land  to  be  served  by  pump- 
ing.    The  initial    lift  would  be  made  from  the  above  lateral.     The  pumping  plant 
would  contain  two  electrically-driven  pumps,  each  with  a  capacity  of  6  cubic 
feet  per  second  against  a  static  head  of  70  feet  (total   dynamic  head  78  feet). 

Construction  of  supply  and  distribution  facilities  could  be  accomplished 
in  two  years.  The  total  estimated  project  cost,  which  includes  cost  of  tran- 
sitional development,  is  $746,000. 

Sage  Section.   The  Sage  Section  contains  2,140  acres  of  irrigable  land 
which  would  be  subdivided  into  about  15  farm  units.     Water  for  irrigation' 
would  be  pumped  from  Oregon  Basin  Feeder  Canal.     Two  pumping  plants,  one  a  re- 
lift  plant,  would  be  required.     The  first  plant,  pumping  water  for  the  entire 
acreage,  would  supply  1,510  acres  directly,  with  distribution  through  two  la- 
terals.    The  relift  plant  would  supply  630  acres  with  distribution  through  a 
single  l-ateral.     Total    length  of  the  laterals  would  be  10.7  miles.     The  pump- 
ing plant  at  the  initial   lift  would  deliver  40  cubic  feet  per  second  under  a 
static  head  of  94  feet.     The  relift  pumping  plant  would  deliver  12  cubic  feet 
per  second  under  a  static  head  of  100  feet. 

Construction  of  supply  and  distribution  facilities  could  be  accomplished 
in  two  years.     The  total   estimated  construction  cost  for  the  Sage  Section  is 
$921,000  and  including  cost  of  transitional   development,   it  is  $938,000. 

The  3,250  acres   in  the  McCollough  and  Sage  Sections  would  require  68.3 
cubic  feet  per  second  of  the  capacity  of  Oregon  Basin  Feeder  Canal. 
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The  Study  Team  has  included  Shoshone  Extensions  Unit  -  South  in  its  plan- 
ning considerations  because  it  appears  to  have  alternative  potentials  that  war- 
rant definitive  study,  even  though  the  Unit  does  not  appear  to  be  economically 
feasible  under  National  Economic  Development  criteria. 

For  example: 

1.  The  city  of  Cody  and  surrounding  community  is  growing  rapidly,  and 
there  appears  to  be  every  likelihood  that  this  growth  will   continue. 
The  city's  right  to  5,000  acre-feet  from  Buffalo  Bill   Reservoir 
(which  perhaps  should  be  more)   cannot  be  exercised  until   facilities 
are  built  to  get  the  water  from  the  reservoir  to  the  city's  water 
system.     Shoshone  Extension  South  would  provide  the  delivery  system. 

2.  The  Cody  Canal   Company,   like  the  City,   cannot  exercise  its  option 
to  get  10,000  acre-feet  from  the  reservoir  until  some  type  of  de- 
livery system  is  built  to  carry  water  from  the  Shoshone  Canyon 
Conduit  to  Cody  Canal.     The  Cody  Canal   system  needs  rehabilitation 
(as  proposed  under  the  Recommeneded  Plan  in  this  report)   and  that 
rehabilitation  work  should  be  geared  to  long-range  plans  for  the 
area.     If  the  Shoshone  Extensions  South  development  is  abandoned, 
the  Cody  Canal  should  be  re-designed  to  carry  water  for  the 
Shoshone  Extensions  South  Additions,  and  perhaps  some  other  irri- 
gable areas,  and  possibly  for  Beck  Lake  enlargement.     It  is  possible 
that  all  service  for  Cody  Canal   below  the  feed-point  from  Buffalo 
Bill   Reservoir  should  be  provided  from  the  reservoir,  thus  permitting 
(in  effect)  the  Lakeview  and  other  South  Fork  canals  to  buy  storage 
from  Buffalo  Bill   Reservoir  during  low-flow  periods.     Such  an  arrange- 
ment would  also  simplify  the  problems  of  changes   in  the  Cody  Canal 
System  that  would  be  required  if  Buffalo  Bill   Reservoir  is  enlarged. 
Cody  Canal   users  above  the  feed-point  might  be  served  from  the 
Lakeview  system,   thus  permitting  abandonment  of  the  Cody  Canal   diver- 
sion works. 

3.  The  real   potential   of  Beck  Lake  for  municipal  water  supply  regulation, 
recreation,  and  perhaps  other  uses  does  not  appear  to  have  been 
thoroughly  explored.     These  possibilities   should  not  be  foregone  be- 
cause of  piecemeal  planning  or  lack  of  foresight. 

4.  The  conventional   ditch-system  design  for  the  Shoshone  Extensions  South 
may  not  provide  the  best  type  of  operation  for  today's  or  tomorrow's 
world.     Because  of  a  high  degree  of  slope  in  the  area,  much  head  is 
proposed  to  be  dissipated  through  open  drop  structures.     Perhaps  the 
system,  or  parts  of  it,  should  be  pressurized  and  the  head  used  for 
sprinkling,  or  even   for  small   generators   to  power  irrigation  pumps  or 
to  provide  power  to  public  power  entities.     The  whole  system  may  be 
over-designed,  water-wise.     Much  of  the  proposed  drainage  system  and 
its  related  discharge  problems  may  be  unnecessary. 

Analysis  of  these  and  other  questions  related  to  Shoshone  Extensions  South 

are  beyond  the  scope  of  a  Level  B  Study,  but  reconmending  that  more  detailed 
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analyses  be  made  is  not.  The  Study  Team  believes  that  because  of  the  many  in- 
ter-related problems  associated  with  water  development  and  use  in  the  Cody  area, 
it  is  imperative  that  those  problems  be  evaluated  in  terms  of  the  optimum  multi- 
purpose design  if  bad  mistakes  are  to  be  avoided.  The  Team  does  not  really  care 
who  makes  the  analyses,  so  long  as  they  are  realistically  done.  The  most  likely 
candidates  are  the  Bureau  of  Reclamation  and  the  State  of  Wyoming,  with  support 
in  either  case  from  the  area's  Resources  Conservation  and  Development  Project 
and  other  local  entities.  The  Bureau  is  unquestionably  better  staffed  and 
equipped  to  make  this  type  of  comprehensive,  complex  study  ~  although  the  Team 
raises  its  collective  eyebrows  at  the  fact  that  the  Bureau's  current  plans  for 
Shoshone  Extensions  South  (those  discussed  earlier  in  this  section)  are  those 
that  were  developed  -  and  rejected  -  some  20  years  ago.  Updating  has  amounted 
primarily  to  cost  indexing. 

Factors  favoring  the  State  as  the  Study  leader  are  (1)  The  Team  believes, 
and  recommends  elsewhere,  that  the  State  should  contract  for  the  usable  water 
provided  by  Buffalo  Bill  Enlargement  and  either  resell  this  to  whom-ever  it  be- 
lieves will  make  the  best  use  of  it,  or  release  the  water  for  non-reimbursable  pub- 
lic values  such  as  instream  flow  maintenance.  If  the  State  controls  the  added 
water  then  it  probably  should  also  be  responsible  for  planning  the  irrigation 
facilities  needed  to  distribute  that  water.  (2)  The  State  now  has  some  financ- 
ing, through  tax  revenues,  that  permit  it  to  design  and  build  more  and  bigger 
projects  that  it  finds  desirable.  Public  sentiment  seems  to  favor  State  action 
over  Federal,  where  there  is  a  reasonable  choice.  (3)  The  added  project  works 
appear  to  have  high  regional  values,  and  relatively  low  national  values.  In 
other  words,  there  is  a  high  incentive  for  State  construction,  and  a  low  incen- 
tive for  Federal  construction.  Presumably  the  State  would  be  more  inclined  to 
pursue  the  problems  to  a  reasonable  solution. 
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Si  don  Canal 

The  Sidon  Canal  serves  an  area  of  nearly  12,000  acres  of  irrigated  land 
in  the  northwest  part  of  Big  Horn  County,  Wyoming,  and  is  operated  by  the  Sidon 
Irrigation  District  (see  Figure  V-39).     The  major  problems  in  the  district  are 
those  associated  with  management  of  the  existing  system.     Due  to  canal  seepage 
a  much   larger  volume  of  water  is  diverted  into  the  canal   than  is  actually  needed. 
As  a  result  there  are  3,000  or  more  acres  of  land  damaged  by  a  high  water  table. 

Figure  V-39 
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Water  service  could  be  interrupted  if  there  is  structure  failure  in  the  70- 
year  old  distribution  system. 

A  structural  program  could  be  developed  that  would  include  lining  of  se- 
lected reaches  of  canal  and  laterals,  installing  controls  with  metering  devices 
at  all  water  delivery  points,  and  replacing  canal  structures. 

The  project  would  result  in  the  reclamation  of  about  2,000  acres  of  irri- 
gable land  that  has  a  high  water  table,  reduce  the  hazard  of  interrupted  water 
service,  assure  an  adequate  water  supply,  and  decrease  return  flow  from  the 
irrigated  area. 

Tensleep  Creek  Recreation 

-  West  Tensleep  Lake  to  Tensleep,  Wyoming  -  23  miles 

Tensleep  Creek  originates  from  a  string  of  high-mountain  lakes  in  the 
proposed  Cloud  Peak  Wilderness  area  in  the  Bighorn  Mountains  of  Wyoming.  From 
below  West  Tensleep  Lake  Tensleep  Creek  flows  through  magnificent  forests  for 
several  miles.  Not  far  below  Meadowlark  Lake,  which  lies  just  to  the  east, 
Tensleep  Creek  drops  into  Tensleep  Canyon  which  extends  from  subalpine  forests 
down  through  the  scrub  vegetation  of  the  foothills  east  of  the  town  of  Tensleep. 
Tensleep  Canyon  possesses  splendid  geologic  and  scenic  values.  Displayed  are 
brilliantly  colored  sandstones  of  Lower  Paleozoic  age  and  sheer  cliffs  with  a 
vertical  scale  of  as  much  as  800  feet  (see  Figure  V-40). 

The  upper  16  miles  of  this  23-mile  reach  of  Tensleep  Creek  flows  within 
national  forest  lands,  but  the  remaining  7  miles  from  the  forest  boundary  to 
Tensleep  are  in  private  ownership.  Trout  waters  are  mostly  very   good  and  wild- 
life habitat  values  are  high.  Paved  highways  and  dirt  roads  parallel  Tensleep 
Creek  all  the  way  from  Tensleep  to  West  Tensleep  Lake.  There  are  6  Forest 
Service  campgrounds  on  the  river  with  a  total  of  74  family  units. 
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Figure  V-40 
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Preliminary  information  indicates  that  the  segment  of  Tensleep  Creek 
within  the  National  Forest  should  be  managed  as  a  scenic  and  recreational  river 
by  the  U.S.  Forest  Service.  That  segment  between  the  forest  boundary  and 
Tensleep  should  be  managed  as  a  scenic  and  recreational  river  by  the  State.  The 
river  and  its  environment  offer  visitors  recreation  opportunities  in  fishing, 
hunting,  camping,  picnicking,  sightseeing,  river  floating,  nature  study,  and 
other  water-related  activities. 

This  plan  includes  acquisition  of  land  in  fee  title  for  minor  access  areas 
and  easements  for  protection  of  the  river  and  its  environment  as  shown  in  the 
fo  11  owing: 

Costs 


Land  Acquisition 
Fee  Title 
Easement 

Facility  Development 
Minor  Access  Areas 


4  acres  0  $l,000/acre         $ 4,000 
1,540  acres  G>  $     700/acre  1,078,000 


2  sites,  8  acres 


$     120,000 
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Westsjde   Irrigation  Project 

The  proposed  Westside  Irrigation  project  lies  to  the  west  of  the  Bighorn 
River  above  the  Bighorn  Canal.     Project   lands  start  north  of  Worland  near 
Fifteen  Mile  Creek  and  continue  north  to  about  Basin.     These  lands  are  in  blocks 
between  the  major  drainages  that  come  into  the  river  from  the  west.     The  project 
is  shown  in  Figure  V-41o 

Crops  grown  on  the  irrigated  land  adjacent  to  the  potential   project  in- 
clude small   grains,  corn,  alfalfa,  dry  beans,  and  sugar  beets.     These  crops 
would  also  be  suitable  on  the  project  lands.  "^ 

The  proposed  project  would  provide  an  irrigation  water  supply  to  about 
25,000  acres  of  irrigable  land,   utilizing  existing  irrigation  return  flows 
to  the  Bighorn  River.     This  water  would  be  diverted  to  the  Bighorn  Canal 
through  three  river  pumping  plants.     From  the  Bighorn  Canal   the  water  would 
be  relifted  and  pressurized  for  sprinkler  irrigation  above  the  canal.     To  this 
end  the  organized  Westside  Development  Committee  has  filed  on  return  flows   in 
the  Bighorn  River. 

Alternatives  to  an  all-pumping  project  will   be  assessed  in  a  study  due 
to  end  in  October,  1977,   under  the  guidance  of  the  Wyoming  Water  Planning 
Program. 

River  pump  number  one  would  be  a  4,900-horse-power  unit  with  a  total   head 
of  145  feet.   River  pump  number  two  would  be  a  2,400-horse-power  unit  with  a 
total   head  of  180  feet.     River  pump  three  would  be  a  3,600-horse-power  unit 
with  a  total   head  of  130  feet.     Energy  requirements  were  estimated  on  the  basis 
of  three  acre-feet  of  water  delivered  to  each  acre  and  a  power  cost  of  $0.02 
kwh.     The  energy  cost  per  acre  if  $31.00. 

The  proposed  Westside  Irrigation  Project  meets  the  National   Economic 
Development  criteria,   if  only  irrigation  benefits  and  costs  are  considered. 
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The  beneficial   and  adverse  effects  for  game,   fish,  water  quality,  and  other 
factors  have  not  been  evaluated  in  dollar  terms  but  it  seems  reasonable  to 
assume  that  they  would  not  be  major  amounts,  either  positive  or  negative. 
Total   investment  costs  for  the  project  are  estimated  to  be  $19,207,000. 

Clarks   Fork  Basin 

The  11,119  acres  reported  as   irrigated  in  the  Clarks  Fork  Basin  in  1972 
produce  primarily  hay  and  other  livestock  feed,  although  cash  crops  are  pro- 
duced in  the  lower  valley  near  the  Wyoming-Montana  border.      Irrigation   in  the 
upper  valley  is   limited  almost  entirely   Lo  the  production  of  livestock  feed 
and  gardens.     About  600  acres  of  the  land  classed  as   irrigated  is  actually 
left  idle,  or  not  harvested,  during  the  average  year. 

The  total   consumptive  use  of  water  by  the  irrigated  land  is  estimated  to 
be  21,000  acre-feet  per  year  under  existing  supply  conditions.     Under  optimum 
conditions  the  total  consumptive  use  would  be  about  21,500  acre-feet.     Thus, 
water  shortages  are  neither  frequent  nor  severe  except  for  a  few  areas   irri- 
gated  from  tributary  streams,  where  additional   storage  would  be  required  for 
low-flow  period  augmentation  to  fully  meet  all  existing  needs,  and  a  few  areas 
in  the  lower  valley  where   low-water  deversion   is   sometimes  a  problem.     Distri- 
bution of  the  irrigation  depletions  by  area  are  shown   in  Table  V-24. 

Table  \/-24  Irrigated  Land  and  Irrigation  Depletions— 
Clarks   Fork  Basin 


Hydrologic  Area            Acres   Irrigated  Acre-Feet  Consumptively  Used, 

(1972)  Average  Supply  Conditions 

Crandall   Creek                          303  600 

Sunlight                                       967  1.900 

Cyclone  Bar                           3,679  7,100 

Pat  O'Hara-Paint  Creeks     1,595  2,700 

Clarks  Fork  Main  Stem        4,575  8,800 

11,119  21,100 
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Water  not  needed  for  irrigation  in  the  basin  could  be  exported  for  irriga- 
tion,  industrial,  or  other  uses  by  releasing  it  to  the  Yellowstone,  or  by  di- 
verting it  into  the  Shoshone  River.     There  are  many  storage  potentials   in  the 
Clarks   Fork  Basin,  but  none  is  particularly  attractive  from  either  the  economic 
or  environmental  points  of  view. 

There  are  nearly  42,000  acres  of  land  in  the  basin  that  are  physically 
suitable  for  irrigation  and  not  now  irrigated.     Major  blocks  of  irrigable 
land  include  1,600  acres   in  Badger  Basin  lying  between  Big  Sand  Coulee  and  the 
Clarks  Fork,  in  the  eastern  part  of  the  basin;   7,350  acres  on  Chapman  Bench, 
just  east  of  Pat  O'Hara  Creek;  and  12,550  acres  on  the  Cyclone  Bar  areas  along 
the  foothills  on  the  west  (left)  side  of  the  Clarks   Fork  River.     An  additional 
19,200  acres  of  irrigable   land  on  Polecat  Bench  along  the  eastern  border  of 
the  basin  could  be  served  by  diversion  from  the  Clarks  Fork,   if  future  condi- 
tions  indicate  that  a  Clarks  Fork-Shoshone  water  exchange  is  desirable. 

28/ 
Badger  Basin  Unit  (Irrigation) 

The  Badger  Basin  Unit  would  be  situated  on  a  bench  on  the  east  side  of 
the  Clarks   Fork  about  2  miles  west  of  Big  Sand  Coulee.     The  Unit,  comprising 
1,600  acres  of  irrigable  land,  would  be  supplied  by  pumping  from  the  Clarks 
Fork.     Badger  Basin  oilfield  is   located  in  the  same  area  but  would  not  affect 
development  of  the  Unit.     Drainage  protection  probably  would  be  required  for 
land  now  irrigated  below  the  Unit. 

The  pumping  plant  on  the  Clarks   Fork  River  would  be  an  outdoor-type  in-* 
stallation  with  two  pumps  and  motors  that  would  deliver  31   cfs  against  a  static 
head  of  104  feet.     About  830  feet  of  discharge  line  would  be  required.     The 
riverbanks  appear  stable. 

Badger  Basin  Lateral   #1  would  serve  1,020  acres  of  irrigable  land  in  the 
east  portion  of  the  Unit.     This  lateral  would  be  4.2  miles  long  and  have  an 
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initial   capacity  of  31  cfs.     It  would  deliver  12  cfs  to  Lateral   #2  which  would 
be  2.25  miles  long  and  supply  580  acres  on  the  west  side. 

The  desirability  of  extending  Lateral   #1  to  serve  a  small   acreage  along 
Big  Sand  Coulee  was  investigated.     About  3.5  miles  of  lateral  extension  through 
relatively  poor  materials,  involving  excavation  of  sandstone,  and  lining,  would 
be  necessary.     It  was  concluded  that  this  extension  would  not  be  justified. 

The  Sirrine  Ditch  Company  operates  adjacent  to  the  Unit.     If  the  Company 
agreed,   the  Unit  could  be  operated  by  that  company.     Annual   cost  of  OM&R 
at  the  January  1976  price  level   is  estimated  at $14,840,  cost  per  acre  at 
$9.30. 

Figure  V-42   is  a  map  of  the  area. 

Most  row  crops  that  are  grown   in  the  Clarks   Fork  area  could  be  grown  on 
this  Unit.     Dry  beans  and  seed  peas  would  be  the  princiapl   cash  crops,  but 
most  of  the  land  would  be  devoted  to  the  production  of  small   grains  and  forage 
crops.     The  principal    farm  enterprise  would  be  raising  and  fattening  livestock. 
Crop  yields  should  be  similar  to  those  on  the  nearby  Shoshone  Project. 

The  total  annual   diversion  requirement  would  be  5,470  acre-feet,  and  the 
average  annual   net  depletion,  considering  return  flow,  would  be  2,400  acre- 
feet.     Without  storage  the  Badger  Basin   Unit  would  experience  water  shortages 
during  dry  months. 

If  development  of  the  Badger  Basin  Unit  is  approved,  a  water  right  filing 
should  be  made  with  the  Wyoming  State  Engineer  for  a  direct-flow  right  from  the 
Clarks   Fork  for  23  cfs.     The  unit  would  preclude  development  of  the  Badger  Basin 
Reservoir  (see  information  on  Temporary  Filing  No.   22-2/120,   in  Chapter  II)  or, 
conversely,  construction  proposed  under  the  filing  would  inundate  the  irrigable 
land  in  this  potential    unit. 

The  unit  would  cost  about  $1,968,000.     Annual    costs  would  be   $133,700,   com- 
pared to  annual   benefits  of  $162,000. 
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Figure  V-42 
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Clarks   Fork  Recreation   (Wyoming)   -  62  Miles 

From  its  headwaters  a  few  miles  north  of  the  Montana-Wyoming  border,  the 
Clarks   Fork  River  meanders   into  Wyoming  near  Pilot  and  Index  peaks  where  it 
flows  at  a  moderate  rate  through  a  wide  flood  plain  dotted  with  ranches  and 
native  hay  meadows.     However,   immediately  below  the  confluence  with  Crandall 
Creek  the  river  drops   steeply  into  a  20-mile-long  primitive,  scenic,  and  prac- 
tically unnegotiable  canyon    (see   Figure  \/-43). 

The  Clarks   Fork  is   free-flowing  and  the  lands  bounding  it  are  rich   in 
unique  scenic,   recreational,  geological,  historical,  archeological ,  and  fish 
and  wildlife  values.     There  is   little  of  man's   influence  apparent  along  the 
Clarks   Fork.     The  town  of  Cody,  Wyoming,  about  35  miles  away,   it  the  nearest 
population  center. 

Generally  the  Clarks  Fork  flows  through  Precambrian  granite  of  the 
Beartooth  Plateau  until    it  nears  the  mouth  of  Clarks  Fork  Canyon  where  pro- 
gressively younger  bedrock  strata  are  exposed  in  a  magnificent  geological 
setting.     The  Clarks   Fork  and  many  associated  tributaries  are  considered 

Figure  V-43 
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important  trout  waters,  with  some  tributaries  being  described  as  very  good. 
Wildlife  habitat  values   in  the  canyon  and  surrounding  area  are  high.     Also, 
the  proposed  Nez  Perce  National   Historic  Trail   follows  the  course  of  the  Clarks 
Fork  from  the  vicinity  of  Crandall   Creek  east  along  the  river  to  the  Montana- 
Wyoming  border  and  beyond. 

Component  1   -  Montana  Border  to  Crandall   Creek  Bridge  -  20  miles 

The  Clarks   Fork   River  flows  within  Shoshone  National   Forest  from  the 

Montana-Wyoming  border  to  the  mouth  of  Clarks  Fork  Canyon,  but  there  are  some 

areas  of  private  ownership  within  the  forest  boundaries.     The  U.S.   Forest 

Service  maintains  four  campgrounds  between  the  Montana-Wyoming  border  and 

Squaw  Creek,  north  of  Hunter  Peak,  which  received  17,900  visitor  days  of  use 

in   1975.     This  reach  of  the  Clarks  Fork  has  high   recreational  value  and  should 

be  preserved  as  a  recreational   river  under  management  of  the  Forest  Service. 

Needed  developments  are  shown  in  the  following  tabulation: 

Land  Acquisition  Costs 

Scenic  Easements  440  acres  @  $700/acre  $308,000 

Facility  Development 

Major  Access  sites                    1   site     60  acres  $156,000 

Minor  Access  areas                    1   site       4  acres  60,000 

Total  $524,000 

Component  2  -  Crandall   Creek  Bridge  to  the  Mouth  of  Clarks  Fork 
Canyon   -  22  miles 

A  report  of  the  Western  U.S.  Water  Plan  on  critical  water  problems  of  the 
11  western  States   recommends  designation  of  the  Clarks  Fork,   in  addition  to  the 
Yellowstone  River,  for  potential   addition  to  the  National  Wild  and  Scenic 
Rivers  System.     This   reach  has  now  been   included  in  Section  5(a)   of  the  Wild 
and  Scenic  Rivers  Act,   (as  amended  through  Public  Law  93-621,  January  3,   1975) 
as  a  stream  to  be  studied  for  potential    inclusion  in  the  system.     Specifically, 
the  reach  consists  of  a  22-mile  stretch  between  Crandall   Creek  bridge  and  the 
mouth  of  Clarks  Fork  Canyon  at  the  national   forest  boundary. 
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The  study  for  wild  and  scenic  river  designation  by  the  U.S.  Forest  Service 
has  just  begun,  but  initial  inventories  are  well  underway.  A  proposed  paved 
highway  running  the  length  of  the  canyon  has  been  disapproved  by  State  offi- 
cials. The  issue  is  quieted,  but  not  dead.  Construction  of  an  all-weather 
highway  in  the  canyon  would  not  be  compatible  with  wild  and  scenic  river  status, 

Two  major  and  one  minor  access  areas  are  needed  in  this  reach.  These 
facilities  would  cost  $372,000.  No  land  acquisition  is  involved. 

Component  3  -  Mouth  of  Canyon  to  State  Line  -  20  miles 
The  land  below  Clarks  Fork  Canyon  to  the  Montana-Wyoming  border  is  an 
intermingling  of  private  and  National  Resource  Lands.  Non-public  lands  bound- 
ing this  reach  of  the  river  should  be  included  in  easement  areas  or  acquired 
in  fee  title  to  preserve  future  recreational  values  of  the  river  and  the  his- 
toric values  of  the  Nez  Perce  Trail  which  follows  its  course.  The  recreational 
aspects  of  the  reach  should  be  managed  by  the  State.  There  are  several  exist- 
ing access  areas  in  the  reach  that  are  already  under  the  jurisdiction  of  the 
State  Game  and  Fish  Department.  Estimated  costs  are  as  follows: 


Land  Acquisition 

60  acres  @  $1 ,000/acre 

Costs 

Fee  Title 

$   60,000 

1/ 
Easement 

2,640  acres  0  $  700/acre 

1,848,000 

Facility  Development 
Major  Access  Sites 

1  site    60  acres 

$  156,000 

Minor  Access  Areas 

1  site     4  acres 

60,000 
$2,124,000 

Cyclone  Bar  Watershed 

21/ 

This  watershed  is  located  in  Park  County  in  northwestern  Wyoming  with  a 

small  area  in  Carbon  County,  Montana.  The  watershed  has  a  total  area  of 

a_/  See  discussion  about  easements  at  the  beginning  of  this  section  on  "Opportu- 
nities For  Meeting  Needs."  This  is  one  of  the  areas  where  many  of  the  Study 
Team  members  believed  that  the  easement  need  is  grossly  overestimated. 
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120,884  acres,  of  which  25,847  are  private  lands  on  approximately  21  operating 
units.  Each  unit  has  an  average  of  160  acres  of  irrigated  land.  About  72  per- 
cent of  the  watershed  is  used  for  grazing  purposes,  25  percent  is  forest,  and 
the  remaining  3  percent  is  farm  land.  About  21%  is  privately  owned,  3%  State 
owned,  15%  is  managed  by  the  Bureau  of  Land  Management,  60%  is  managed  by  the 
U.S.  Forest  Service,  and  less  than  1%  is  managed  by  the  Bureau  of  Reclamation. 
The  water-related  problems  in  the  watershed  include  a  shortage  of  irrigation 
water,  flood  damages  to  diversion  and  ditch  structures  on  the  tributaries,  and 
severe  winter  icing  on  Little  Rock  and  Bennett  Creeks.  The  shortage  of  irri- 
gation water  during  the  early  and  latter  part  of  the  irrigation  season  is  the 
primary  resource  problem. 

There  is  little  potential  for  solving  the  water  shortage  and  flood  damage 
problems  through  reservoir  storage  on  the  small  tributaries.  Good  reservoir 
sites  are  not  available  because  of  topography  and  the  scarcity  of  suitable 
construction  material. 

The  proposed  development  involves  a  diversion  canal  from  the  Clarks  Fork 
River  near  the  National  Forest  boundary  to  an  offstream  storage  reservoir  on 
Lake  Creek,  to  supplement  the  flows  of  Little  Rock  and  Bennett  Creeks.  This 
system  would  provide  a  full  supply  8  years  out  of  10  for  1,870  acres  which  are 
now  irrigated  and  3,190  of  nonirrigated  grasslands  below  the  canal.  In  addi- 
tion, 206  acres  of  existing  irrigated  land  above  the  canal  would  be  assured  a 
full  supply  because  of  reduced  downstream  demand  on  tributary  flow.  Full  de- 
velopment of  these  potentials  would  make  little  inroad  on  the  429,000  acre- 
feet  per  year  estimated  to  be  available  to  Wyoming  users  as  surplus  water  un- 
der the  terms  of  the  Yellowstone  River  Compact.  The  additional  water  depletion 
resulting  from  the  project  will  be  about  9,000  acre-feet  annually. 

Storage  for  the  unit  would  be  provided  at  a  facility  on  Lake  Creek,  as  dis- 
cussed in  the  following  section  on  off-stream  storage.  If  the  Badger  Basin 
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development  did  not  materialize,  the  same  site  would  still  be  used  for  Cyclone 
Bar,  although  possibly  at  a  somewhat  smaller  capacity  (see  Figure  \/-44),  The 
economic  evaluation  for  Cyclone  Bar  Watershed  is  based  on  the  smaller  reservoir. 
If  the  multipurpose  reservoir  is  developed,  the  cost  of  Cyclone  Bar  irrigation 
water  would  essentially  be  the  same.  About  4,900  acre-feet  of  Clarks  Fork  wa- 
ter storage  is  required  to  serve  the  unit. 

The  estimated  installation  cost  of  structural  measures  is: 


Diversion  Structure 

Supply  Canal 

Dam 

Delivery  Canal 

SUBTOTAL  CONSTRUCTION  COST 

Engineering,  Administration,  and  Rights-of-way 

TOTAL  COST,  STRUCTURAL  MEASURES 


$  46,500 
252,600 
310,500 
200,400 
810,000 
323,900 

$1,133,900 
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The  estimated  annual  cost  of  operation,  maintenance,  and  repair  is  $10,100 

for  irrigation  and  $27,600  for  recreation.  Project  administration  cost  would 

be  about  $8,700  per  year.  Amortization  would  amount  to  $60,900  per  year,  for 

a  total  annual  cost  of  $107,300.  Annual  irrigation  benefits  would  be  about 

$141,500,  and  recreation  benefits  $34,000,  for  a  total  of  $175,500. 

7/ 
High  Country  Lakes  Preservation 

The  area  commonly  referred  to  as  the  High  Country  Lakes  region  is  that 
portion  of  the  Beartooth  Mountains  that  lies  to  the  north  of  U.S.  Highway  212 
as  it  loops  through  Wyoming  between  Red  Lodge  and  Cooke  City,  Montana  (see 
Figure  \/-45).  All  of  the  area  is  within  the  Shoshone  National  Forest,  and  is 
currently  managed  as  a  roadless  area.  There  are  hundreds  of  lakes  in  the  area 
ranging  in  size  from  an  acre  or  two  to  about  1,000  acres.  (Some  are  described 
in  more  detail  in  the  "Other  Projects  Considered"  portion  of  this  chapter). 
Most  of  the  area  is  timbered,  but  there  are  many  open  meadows  scattered  through- 
out the  area,  and  treeless  rock  outcrops  are  common  at  the  higher  elevations. 

Figure  V-45 
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There  is  general   agreement  that  the  area  should  be  carefully  managed  to 
preserve   its  scenic  and  recreational   values.     There  is  not  agreement,  however, 
on  the  question  of  whether  the  authorities  and  long-range  policies  of  the  U.S. 
Forest  Service  are  secure  enough  to  insure  that  the  present  protections 
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under  the  roadless-area  type  of  management  are  adequate  to  insure  permanent 
protection. 

An  alternative  that  has  been  and  is  being  seriously  considered  is  to 
include  the  area  in  the  proposed  extensions  of  the  Beartooth  Wilderness  Area 
in  Montana.     Possibilities  of  enlarging  that  wilderness  to  include  all   of  the 
Montana  mountain  area  adjacent  to  the  High  Country  Lakes  region  are  being 
actively  considered.     Expanding  the  area   into  Wyoming  would  not  involve  any 
new  series  of  evaluations  or  procedural  processes,  and  the  Study  Team  be- 
lieves that  such  an  expansion  is  desirable   if  the  adjacent  Montana  area  is 
designated  as  wilderness.      If  the  High  Country  Lakes  area  is   to  be   included, 
the  decision  to  do  so  should  be  made  promptly  so  the  decision  can  be   imple- 
mented as  a  part  of  the  ongoing  process.     It  the  area  is  not  designated  as 
Wilderness,   it  should,  as  a  minimum,  continue  to  be  managed  as  a  roadless 
area. 

28/ 
Off  Stream  Storage  -  Clarks   Fork  Basin 

If  the  Badger  Basin  Unit  were  built  without  storage  there  would  be  fre- 
quent water  shortages.     A  supplementary  water  supply  of  1,920  acre-feet  per 
year  would  be  required  to  eliminate  those  shortages.     Similar  conditions 
would  exist  on  the  Cyclone  Bar  Watershed,  where  an  additional    3,820  acre- 
feet  would  be  needed.     There  are  also  water  shortages   (roughly  1,080  acre- 
feet)  on  some  presently  irrigated  lands,  and  there  is  a  need  for  some  in- 
stream  flow  increases  during  dry  months. 

Several    lower  valley  storage  sites  were  investigated  by  members  of  the 
Study  Team.     Site  No.    IB   (Figure  \/-46)  would  provide  the   lowest  cost  storage 
for  new  development  on  the  Badger  Basin  Unit  and  the  Cyclone  Bar  Watershed, 
but  in  most  years  there  would  be  little,   if  any,  water  available  for  other 
uses.     The  reservoir  area  is  composed  of  glacial  outwash  material  with 
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Figure  V-46  Offstream  Reservoir  Sites,  CI  arks   Fork  Basin 


numerous  erratics   and  boulder  trains.     The  dam  and  back  dike  would  be  of 
rolled  earthfill   construction  with  deep  cutoffs.     A  low  diversion  dam  across 
Clarks  Fork  River  would  carry  excess  water  flows   into  a  7,600  foot-long  ca- 
nal with  a  capacity  of  50  cubic  feet  per  second,  and  extending  into  the  re- 
servoir.    Studies   indicate  there  would  be  sufficient  water  to  fill   the  reser- 
voir, after  existing  rights  had  been  satisfied,  even  in  low-flow  years. 

A  dam  at  an  alternate  Site  No.   1  would  provide  water  for  all   irrigation 
needs  at  about  the  same  cost  per  acre-feet.     Generally  the  geology  and  type  of 
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dams  would  be  similar  to  Site  No.    IB.     The  diversion  dam  would  be  located 
about  2,500  feet  farther  upstream,  and  the  canal  would  be  about  10,000  feet 
long  with  a  capacity  of  200  cubic  feet  per  second.     Maximum  releases  during 
August  and  September  would  be  about  300  cubic  feet  per  second.     Operation 
of  the  reservoir  would  provide  annual   recreation  benefits  of  $58,000,  and 
would  probably  improve  fish  habitat,  make  water  available  for  sale  to  cur- 
rent irrigators,  provide  instream  flow  maintenance,  and  create  other  effects, 
positive  or  negative. 

A  comparison  of  basic  data  for  the  alternative  sites  together  with  costs 
is   shown   in  Table   \l-2b. 

Table  V-25  Reservoir  Properties  And  Costs 
Offstream  Storage  -  Clarks   Fork  River  Basin 


Dead 
Storage 

Maximum      Surface       Total     &  100  Yr.  Evapo-  Instream 

Reservoir Depth           Area       Storage     Sediment  ration  Irrigation Flow 

(feet)         (acres)       (acre- feet)  (acre-feet)  (acre-feet) (acre-feet) 

Site  No.    1                  60               680         24,470       5000  1000  7000    .         11,470  - 

Site  No.    IB               28               320           6,510         500  250  5760-^ 


Item 


Site  1  Site  IB 


Construction  Cost  $5,240,000  $1,272,200 

Total   Allocated  Investment  Cost  5,534,700  1,353,300 

Cost  Per  Acre-foot   (usable)  $15.93  $15.93 


aj  After  calculating  instream  losses  and  return  flow  that  could  be  used 
by  downstream  irrigators.  Badger  Basin  would  require  maximum  annual 
releases     of  1,940  acre-feet  and  Cyclone  Bar  Project  would  require  3820  acre-feet. 

h/   50  cfs   -   for   115  days,   or  equivalent. 

c/    Includes   $38,000  for  recreation   facilities. 


iz./ 

Sunlight-Crandall  Basins  Protection 

The  Sunlight-Crandall  Basins  area  is  one  of  the  most  scenic,  pleasant,  and 
environmentally  educational  areas  in  the  United  States.   It  contains  a  vast 
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array  of  land  types,   flaura,  and  fauna  ranging  from  flat  meadows  populated  by 
domestic  animals  and  plants  to  almost  inaccessible  mountain  crags  that  provide 
a  home  for  mountain  sheep,  goats,  eagles,  and  other  exotic  wildlife.     The 
existing  use  of  the  basins,  primarily  by  ranchers  who  cater  to  fishermen,  hun- 
ters, and  tourists,   is  carried  on   in  a  way  that  lends  to  the  atmosphere  of 
the  picturesque  setting. 

As  pressures  for  use  of  the  area  increase,  however,  the  potential   for  and 
hazards  of  losing  the  pleasant  atmosphere  that  now  exists  to  an  era  of  commer- 
cialization and  overdevelopment  become  more  and  more  apparent.     Most  of  the 
land  is  in  public  ownership,  but  the  pressures  for  development  on  public  land 
and  on  the  8,600  acres  of  private  land  that  is  available  may  be  overwhelming 
unless  specific  and  concrete  actions  are  taken  promptly  to  forestall   that  possi- 
bility.    One  of  the  actions  that  might  be  taken  is  for  an  agency  of  either  the 
Federal   or  State  governments  to  obtain  easements  from  private  land  owners   in 
the  area,  similar  to  those  being  obtained  by  the  Wyoming  Game  and  Fish  Commis-i 
si  on  or  the  Federal   Bureau  of  Outdoor  Recreation.     Such  easements  provide  pay- 
ments to  landowners  in  return  for  an  agreement  by  the  owner  to  not  permit  cer- 
tain specified  types  of  use  for  his   land.     Present  uses  would  continue  and 
other  uses  compatible  with  the  scenic  area  would  be  permitted,  but  uses  con-i 
sidered  imcompatible  --  unlimited  subdivision  and  housing  development,  for 
example,  --  would  be  prohibited  by  the  agreement  on  which  the  easement  payments 
would  be  based. 

A  corollary  to  the  easement  program  would  be  an  adaptation  or  adjustment, 
if  necessary,  of  the  U.S.   Forest  Service  land  use  plan  for  the  area.     Such  a 
program  would  not  interfere  with  present  operations   in  the  basins.     On  the  con- 
trary,  it  would  tend  to  perputuate  such  uses  at  the  current  or  perhaps  expanded 
scale.     The  objective  would  be  to  maintain  the  "atmosphere"  that  now  exists   in 

the  area. 
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Figure  V-47  shows  the  total   area  that  might  be  included  under  such  a  co- 
operative program.     About  4,650  acres  of  private  land  is   in  the  Sunlight  area, 
and  4,000  is   in  the  Crandall   -  Clarks   Fork  area. 

Figure  \/-47  Sunlight-Crandal  1  Basins  Protection 


Little  Bighorn  River  Basin 

The  Little  Bighorn  River  was  not  included  in  the  Yellowstone  River  Compact, 
so  there  is  no  interstate  agreement  that  prescribes  rules  for  the  use  of  the 
basin's  water.     After  providing  for  Montana  irrigation,   it  appears  that  a 
50,000  acre-foot-per-year  water  supply  could  be  developed  with  a  storage  capa- 
city of  50,000  acre-feet  in  Wyoming  constructed  on  the  Little  Bighorn  River 

near  the  State  line. 
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48/ 
The  USDA  Type  IV  Study   identified,  as  a  project  of  interest  to  the 

State  of  Montana,  an  irrigation  development  opportunity  on  the  Upper  Little 

Bighorn  River.  Recent  reconnaissance  of  watersheds  in  the  area  east  of  the 

Bighorn  Mountains  in  Wyoming  has  also  disclosed  a  proposal  to  divert  and 

store  water  of  the  Little  Bighorn  River  for  agricultural  or  industrial  use 

in  Northeastern  Wyoming.  The  two  proposals  may  represent  demands  for  the 

same  surface  water  and  thus  be  in  conflict  with  one  another. 

No  proposals  for  development  in  the  Little  Bighorn  Basin  are  made  in 

this  report. 

Basinwide  Programs 

Accelerated  Land  Conservation 

There  are  nearly  four  million  acres  of  land  in  the  planning  area  that  will 
need  some  type  of  conservation  attention  after  the  treatment  anticipated  in  the 
"without"  analysis  has  been  completed.  Land  conservation  measures  generally 
produce  some  benefits  to  the  owners  of  the  treated  land,  and  they  also  in- 
volve benefits  to  downstream  areas  and  the  region  as  a  whole.  The  benefits 
are  extremely  hard  to  quantify,  and  the  benefit  recipients  hard  to  identify. 
It  is  possible,  and  perhaps  probable,  that  as  conservation  measures  are 
applied  first  to  the  areas  that  are  obviously  in  the  direct  need  of  treatment 
and  then  progress  to  those  areas  where  the  problems  are  less  severe,  at  some 
point  the  benefits  to  be  gained  will  not  exceed  the  costs.  As  a  sort  of  rule- 
of-thumb,  it  is  presumed  that  the  "without"  application  of  conservation  mea- 
sures will  cover  those  areas  where  the  direct  benefits  to  the  applicators  are 
estimated  to  exceed  the  costs.  The  remaining  needs  considered  here  are  there- 
fore those  that  involve  areas  where  the  benefits  accrue  largely  to  downstream 
areas  or  the  community  as  a  whole.  The  fact  that  the  benefits  are  dispersed 
does  not  lessen  the  need  for  treatment,  but  it  militates  against  voluntary 

action  by  the  land  owners,  both  private  and  public. 
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In  the  absence  of  any  non-controversial  way  to  determine  precisely  which 
of  the  "remaining  needs"   areas   should  be  treated  first,  and  on  what  schedule, 
it  has  been  presumed  that  it  would  be  environmentally  desirable  to  treat  all 
of  the  area,  but  that  only  one-fourth  of  it  will  be  treated  by  the  year  1985, 
and  one-half  by  the  year  2000.     Because  the  national  benefits  become  more  ne- 
bulous as   the  areas  needing  treatment  decrease,  and  since  a   large  part  of 
the  needed  treatment  is   included  in  the  "without"  programs,   it  is  assumed  that 
none  of  the  remaining  needs  area  would  qualify  for  the  National  Economic 
Development  plans. 

Other  Projects  Considered 

In  the  course  of  developing  the  material    for  the  projects  and  programs 
contained  in  the  alternative  plans  identified  in  Chapter  VI,  the  Study  Team  mem- 
bers  individually  or  collectively  considered  literally  hundreds  of  possibili- 
ties.    Many  were  abandoned  on  a  judgment  basis  because  they  were  physically,  en- 
vironmentally, or  economically  incompatible  with  area  goals  or  needs.     Others 
were  reviewed  in  more  detail,  and  abandoned  because  there  were  better  alterna- 
tives, or  for  other  reasons  brought  to  light  in  the  review  process. 

The  more  significant  of  the  potentials  considered  and  rejected  are  dis- 
cussed very  briefly  in  the  following  sections.     More  details   for  some  of  these 
alternatives  are  contained  in   the  appendixes. 

Wind  River  Basin 

The  Wiggins  damsite  is  on  the  East  Fork  Wind  River  about  6.5  miles  above 
its  mouth,   at  the  confluence  of  Wiggins  Fork.     Geologic  conditions  limit  the  res- 
ervoir capacity  to  80,000  acre-feet.     An  earthfill   structure  would  have  an  un- 
gated concrete  ogee  crest  and  chute  on  the  right  abutment.     The  following  tabu- 
lation lists  pertinent  information  for  two  alternative  capacities. 
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Wiggins  Dam 


Item 

Active  conservation  capacity 
Inactive  and  dead  storage 

Total  capacity  (acre-feet) 
Elev.  crest  of  dam  (feet  m.s.l. 
Elev.  top  conservation  capacity 
Height  dam  above  streambed  (feet) 

Costs:     Construction 
Right-of-way 

Reservoir  relocations,   clearing 
Engineering  and  other  indirect 

Total 


109,000 

50,000 

1,000 

1,000 

110,000 

51.000 

6,900 

6,852 

6,888,5 

6,850 

210 

162 

-  $1,000 

- 

$  18,342 

$14,945 

389 

288 

4,148 

3,373 

6,864 

5,582 

$  29,743 


$24,188^ 


*80,000  acre-feet  reservoir  construction  cost  =     about  $26,876,000 

Bull   Lake  Enlargement 

At  the  original   Bull   Lake,  on  Bull   Lake  Creek,  a  reservoir  was  formed  by 
construction  of  the  earthfill   Bull   Lake  Dam,  completed  by  the  Bureau  of  Reclama- 
tion in   1938  for  use  by  the  Riverton  Project.     The  total    (and  active)  storage 
capacity  is   152,000  acre-feet  as  compared  to  an  average  inflow,  based  on  the 
period  1920-1963,  of  207,400  acre-feet.     Design  studies  have  indicated  that  the 
structure  would  support  an  increase  in  height  of  not  to  exceed  22  feet,  which 
would  provide  an  increase  of  50,000  acre-feet  of  reservoir  capacity  and  more 
fully  utilize  the  total    Inflow. 

Additional    fill   would  be  placed  on  the  downstream  face  of  the  dam,  a  new 
spillway  section  would  be  constructed  at  the  north  or  opposite  end  of  the  dam 
from  the  present  location,  and  the  two-section  outlet  conduit  would  be  extended. 
Reconnaissance  designs  and  estimates  were  prepared  for  reservoir  Increases  of 
35,000  and  50,000  acre-feet  with  the  following  results: 
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Item 

Alternatives 

Active  conservation  capacity 

187,000 

202,000 

Present  active  capacity 

152.000 
35,000 

152,000 

Conservation  capacity  increase  (acre-feet) 

50,000 

Elev.    crest  of  dam  (feet  m.s.l.)   -  proposed 

5,830 

5,835 

present 

5.813 
17 

5,813 

increase 

22 

Elev.   top  conservation  capacity         proposed 

5,816.5 

5,821.5 

present 

5,805.0 

5,805.0 

increase 

11.5 

16.5 

$1 

,000- 

Costs:     Construction 

$4,266 

$5,015 

Reservoir  Clearing 

4 

4 

Engineering  and  other  Indirect 

1.281 

1,506 

Total 

$5,551 

$6,525 

North  Crowheart  Project 

The  diversion  damsite  for  the  potential  North  Crowheart  Canal  is  on  Wind 
River  west  of  Crowheart  Butte,  about  13  river  miles  above  the  confluence  of  Bull 
Lake  Creek.  The  dam  would  be  constructed  as  a  concrete  ogee  overflow  section 
with  gated  sluiceway  and  canal  headworks.  and  with  an  earthflll  dike  at  each  end. 
Its  concrete  crest  would  be  about  6  feet  in  height  above  the  present  streambed 
and  about  340  feet  long.  A  principal  dike  on  the  right  abutment  would  have  a 
length  of  about  3,100  feet.  The  estimated  total  construction  cost  Is  $1,155,000. 

The  73.5-mile  gravity  North  Crowheart  Canal  would  divert  at  about  eleva- 
tion 5920,  with  an  initial  capacity  of  240  cfs.  to  supply  11,600  Irrigable  acres. 
The  canal  location  is  governed  by  the  terrain  and  would  follow  a  somewhat  tortu- 
ous course  to  the  east  and  northeast,  roughly  paralleling  the  Wyoming  Canal 
which  begins  at  an  elevation  about  350  feet  lower.  Numerous  coulees  and  inter- 
mittent stream  channels  would  be  crossed  in  addition  to  Crow,  Dry,  Fivemile,  and 
Muddy  Creeks.  The  estimated  total  construction  cost,  including  some  45  miles  of 
branch  canals.  Is  $8,824,000. 

A  few  relatively  small  areas  would  be  served  from  the  upper  canal  reaches 
after  passing  to  the  south  of  Crowheart  Butte.  Most  of  the  irrigable  land  is 
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near  the  end,  however,  and  would  be  served  by  a  lateral  system  in  the  Five  Mile 
and  Muddy  Creek  area. 

South  Crowheart  Canal  and  Extensions 

The  31.5-mile  joint-use  South  Crowheart  Canal  would  divert  from  the  Wyo- 
ming Canal  at  a  point  about  1.5  miles  west  of  Pilot  Butte  Reservoir,  7  miles 

down-canal  from  Wind  River  Diversion  Dam,  at  approximately  elevation  5560.  Its 

3 
initial  capacity  would  be  355  ft/s,  to  serve  lands  in  the  south  Crowheart 

Coolidge  Extension  Unit  and  Shoshoni  Project.  After  crossing  under  Wind  River 
in  a  siphon  about  7,000  feet  long,  the  canal  would  serve  relatively  small  tracts 
near  the  river  and  continue  to  the  main  body  of  irrigable  land,  which  begins 
about  nine  airline  miles  west  of,  and  across  the  river  from,  Riverton.  To  avoid 
a  long  and  deep  cut  in  rock  along  the  southwest  side  of  Mule  Butte,  the  canal 
location  was  lowered  to  permit  passage  along  the  northeast  side.  Estimated  to- 
tal construction  cost,  exclusive  of  extensions,  is  $6,592,000. 

Little  Wind  Supply  Canal 

This  10.1  miles  intermediate  joint-use  section  of  canal  would  begin  at  a 
bifurcation  from  the  South  Crowheart  Canal  at  Mile  21.1,  and  continue  to  the 
south  and  west  to  a  point  on  the  north  side  of  Little  Wind  River  about  2  miles 
east  of  Ethete  where  replacement  water  for  the  Winchester  Unit  would  be  dropped 
into  the  river  through  a  chute  structure.  It  would  have  an  undiminished  capa- 

3  q  3 

city  of  260  ft  /s  which   includes   149  ff^/s   for  the  replacement  water,  41   ft  /s 
tor  the  Coolidge  Extension  and  70  ft-^/s  for  the  Shoshoni   Project.     Estimated 
total   construction  cost  is   $805,000. 

Coolidge  Extension  Canal 

Beginning  with  a  siphon  under  Little  Wind  River,   from  the  head  of  the 
chute  terminating  the  Little  Wind  Supply  Canal,  the  16-mile  Coolidge  Extension 
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Cdridl  would  extend  south-eastward   to  a  point  about  a  mile  north  of  the  town  of 
Hudson.      Irrigation  deliveries   to  2,030  acres  of  irrigable   land  would  begin  with 
tracts  lying  above  and  roughly  paralleling  Sharp  Nose  Draw  after  passing  Mile  11. 
Initial   capacity  would  be  111   ft^/s,  which   includes   70  ft~^/s   for  the  Shoshoni 
Unit.      Estimated  total   construction  cost  is   $615,000. 

Shoshoni  Canal 

The  50-mile  Shoshoni  Canal  would  begin  north  of  Hudson  at  the  last  irriga- 
tion delivery  from  the  Coolidge  Extension  Canal,  at  water  surface  elevation 
about  5128,  then  go  into  a  siphon  under  the  Popo  Agie  River.  The  initial  capa- 
city would  be  70  ft  /s  to  serve  3,010  irrigable  acres.  Water  deliveries  would 
begin  with  the  first  of  two  groups  of  irrigable  lands  at  about  Mile  20,  shortly 
after  siphoning  under  Beaver  Creek.  The  canal  then  would  continue  northeasterly 
to  the  second  and  larger  group  of  irrigable  lands.  Estimated  total  construction 
cost  is  $2,406,000. 

Hudson  Bench 


The  area  known  locally  as  Hudson  Bench,  a  few  miles  east  of  the  town  of 
Hudson  and  extending  to  near  Beaver  Creek,  lies  to  the  south  of  and  overlooks 
the  first  group  of  lands  under  the  potential  Shoshoni  Unit.  It  contains  about 
1,920  acres  of  arable  land  on  gently  sloping  benches,  with  good  to  excellent 
topography  and  soils.  The  soils  are  residual,  derived  from  sandstone  and  shale, 
and  these  lands  were  designated  mostly  as  Class  1. 

Irrigation  would  depend  upon  provision  of  storage  regulation  in  the  Popo 
Agie  River  system.  The  acreage  is  relatively  small,  however,  and  no  other 
suitable  developments  were  found  in  the  Popo  Agie  subbasin  which,  together, 
would  warrant  such  provision. 
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Airport  and  Burma  Benches 

The  flat  top  of  a  high  area  northwest  of  Riverton,  between  the  Pilot  Canal 
and  the  Riverton  No.  2  Canal  (extension  of  LeClair  Canal),  is  known  locally  as 
Airport  Bench.  Ancient  geologic  erosion  has  isolated  this  bench  on  all  sides 
and  nearly  separated  it  from  a  similar  but  smaller  area  to  the  northeast,  known 
as  Burma  Bench.  These  benches,  comprised  of  a  series  of  terrace  remnants,  have 
mostly  very  smooth  topography  with  gentle  slopes  and  excellent  drainage  condi- 
tions. The  land  classification  showed  a  total  of  4,450  acres  of  arable  land, 
which  includes  several  nearby  small  tracts  on  slopes  and  fans.  About  1,960 
acres  were  designated  as  Class  1.  The  soils  on  the  benches  are  deep  and  on  the 
light  side  of  medium- textured,  and  textures  on  the  slopes  and  fans  range  from 
coarse  to  medium. 

Delivery  of  irrigation  water  would  require  pumping  from  Pilot  Canal,  with 
a  lift  of  about  230  feet,  or  from  the  Riverton  No.  2  Canal  with  a  lift  of 
about  400  feet.  From  the  point  of  discharge,  water  could  be  distributed  over 
Airport  Bench  and  carried  over  to  the  Burma  Bench,  and  also  led  downhill  to  the 
slopes  and  fans.  Under  present  conditions  and  economics,  however,  the  costs  for 
pumping  and  for  a  share  of  necessary  storage  regulation  would  be  prohibitive. 

Some  of  the  scattered  small  tracts,  totaling  possibly  300  acres,  ultimately 
might  be  irrigated  under  private  pumping  systems,  but  such  possibilities  were 
not  considered  for  inclusion  in  this  report. 

Lands  Overlooking  LeClair  Canal 

A  low  divide  lies  between  Wind  River  and  upper  reaches  of  the  Pilot  Canal 
and  continues  southeastward  between  the  Pilot  and  LeClair  Canals.  About  10  miles 
northwest  of  Riverton  this  divide  ends  in  a  low  saddle  which  separates  it  from 
Airport  Bench.  Most  of  the  land  within  this  strip  is  steep  or  broken  residual 
land,  but  about  1,990  acres  were  classified  as  arable  and  preponderantly  Class  1. 
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(he   arable   land   is   divided  among  scattered  and  mostly  quite  small    tracts, 
so  positioned  as  to  preclude   irrigation  service  under  a  single  main  canal.     One 
tract  south  of  the  town  of  Kinnear,  however,  could  be  supplied  by  an  extension 
of  an  existing  lateral   from  the  Pilot  Canal,   and  one  tract  of  about   130  acres    is 
presently  irrigated  by  pumping  from  that  canal.     Others  might  possibly  be  sup- 
plied by  pumping  from  one  or  the  other  of  the  two  existing  canals. 

With  an  adequate  water  supply,  a  total  of  possibly  1,850  irrigable  acres 
might  ultimately  be  served  within  the  area  between  the  Pilot  and  LeClair  Canals. 
Construction  costs,  however,  which  necessarily  would  include  a  share  of  costs 
for  storage  regulation,  would  be  prohibitive  under  present  conditions. 

Rejected  Reservoir  Sites 

The   DuNoir  reservoir  site  on  Wind  River,   at  the  junction  of  DuNoir  Creek 
and  about  9  river  miles   upstream  from  the  town  of  DuBois,  was   rejected  early  in 
these  investigations  because  of  leakage  problems.     Drilling  at  the  damsite  dis- 
closed the  reservoir  area  to  be  underlain  by  the  same  geologic  formation  as  An- 
chor Reservoir,   in  the  Bighorn  River  Basin,  where  serious   leakage  has  developed. 

The  Blue  Holes  reservoir  site  was  investigated  after  rejection  of  the  Du- 
Noir site  as  a  possibility  for  providing  the  entire  storage  capacity  needed  on 
Wind  River.  Its  greater  tributary  runoff  area  would  have  reduced  the  capacity 
to  75,000  acre-feet  as  the  total  requirement  under  present  plans,  but  the  esti- 
mated cost  was  found  to  be  considerably  greater  than  for  the  Wiggins-Bull  Lake 
combination.  Geologic  conditions  are  satisfactory,  but  the  damsite  is  unusually 
wide,  accounting  for  the  higher  estimated  construction  cost. 

The   Dinwoody  Lakes   storage  possibility  on   Dinwoody  Creek  was   reexamined, 
but  the  capacity  would  be  small   and  construction  costs  per  acre-foot  correspond- 
ingly high.     Furthermore,  the  scenic  beauty  of  the  present   lakes  would  be  marred 
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by  the  change  to  a  typical   reservoir  with  exposed  shoreline  areas  and  mudflats 
during  low  reservoir  content;  this  probably  could  not  be  justified. 

The  Brooks  Lake  reservoir  site  on  Brooks  Lake  Creek,  a  minor  tributary  of 
Wind  River,  recently  was  proposed  by  local  interests.  It  offers  only  a  small 
storage  capacity,  however,  high  in  the  mountains.  The  U.S.  Forest  Service  has 
expressed  definite  opposition  to  this  proposal  because  of  impairment  of  scenic 
beauty  in  the  Shoshone  National  Forest,  similar  to  that  described  for  the  Din- 
woody  Lakes  site. 

Other  Potentials 

Little  &  Middle  PoPo  Agie  Rivers  drainage  area  has  a  number  of  water  re- 
lated problems  that  have  been  investigated.     However  no  feasible  solution  for 
project  development  has  been  formulated  other  than  the  Taylor-Dutch   Flats-Cem- 
etery Ditch  rehabilitation. 

Evaluation  of  potential   improvements   in  the  Riverton  Irrigation  Project 
area  can  be  handled  under  on-going  programs.     Some  additional    irrigation 
ditches  have  been  identified  as  needing  rehabilitation,  such  as   the  Northfork 
Valley  Ditch,  the  Shoshone  Ditch,  the  Neff-Castle  Rock  Ditches,  and  the  Wil- 
son-McKissack  Ditch.     However,  they  are  all   relatively  small  with  no  project 
potential  evaluated.     There  appears  to  be  some   interest  in  development  of 
supplemental  water  for  the  Riverton  area,  but  no  specific  project  has  been 
identified. 

Bighorn  Basin 

The  proposed  Crooked  Creek  Project  had  several   associated  alternatives 
that  could  be  explored,  should  more  intensive  planning  be  undertaken.      It 
would  be  possible  to  install  some  of  the  wells  or  additional  wells  on  Gypsum 
Creek.     It  is  also  possible  to  link  some  of  the  wells  and  the  irrigated  lands 
by  pipeline  and  utilize  the  head  for  sprinkler  irrigation. 
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Globe  lanal ,   in  the  vicinity  of  Lovell,  was  considered  as   a  possible  pro- 
ject for  canal   rehabilitation,  but  after  some  research   it  has  been  found  that 
much  of  the  work  has   been  done  on  a  piecemeal   basis,  and  it  mainly  needs   a 
river  diversion,  which  can  be  planned  as  a  single  structure  under  an  on-going 
program. 

Heart  Mountain  Estates  near  the  upper  end  of  Heart  Mountain  Canal   system 
near  Cody,  was  proposed  for  rehabilitation  of  the  existing  irrigation  distri- 
bution systems.     However,  since  the  area  involved  is  only  about   100  acres   in 
size,   it  has   not  been  evaluated  as   a  potential   project   for  this   study. 

An  alternative  to  Lateral  H-103  would  be  rehabilitation  and  betterment  of 
the  irrigation  distribution  system  as  an  open  channel   flow  system  to  deliver 
water  for  continued  surface  irrigation.     Evaluation  of  the  economic  feasibility 
of  this  alternative,   using  an   interest  rate  of  6-3/8%,   indicated  a  benefit  cost 
ratio  of  1.2:1.     The  alternative  that  is   in  the  recommended  plan  will  provide 
optimum  solutions  to  the  irrigation  water  problems  of  the  area  and  appears  to 
be  the  better  alternative   for  water  saving. 

Nowood  Alternatives 


There  is  an  opportunity  to  develop  some  additional   structural  measures  to 
retard  floodwaters,  store  irrigation  water,  stabilize  streambanks,  provide  rec- 
reational  facilities,  and  enhance  fish  and  wildlife  habitat   in  the  Nowood  water- 
shed.    There  are  about  290,000  acre-feet  of  water  available  for  storage. 
Three  potential   structural   projects  have  been  considered,  but  only  the  first   is 
included  as  a  proposed  project.     The  potential   developments  consist  of  (a)   a 
multiple  purpose   floodwater  retarding  and  irrigation  storage  reservoir  on  the 
Nowood  River  near  Big  Trails,   (b)   an  extensive  program  of  streambank  stabiliza- 
tion along  the  agricultural   lands   in  the  Nowood  River  flood  plain  and  some  of 
the  tributaries,  and  (c)  a  system  of  dikes  and  levees  to  protect  the  town  of 
Manderson   from  the   floodwaters   of  the  Nowood  and  Bighorn   Rivers. 
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The  reservoir  is  discussed  earlier  in  this  chapter.     The  streambank  stabi- 
lization program  would  be  initiated  from  the  multi-purpose  reservoir  downstream 
to  Manderson.     Areas  to  be  treated  would  be  restricted  primarily  to  channel 
reaches  where  active  streambank  cutting  is  resulting  in   loss  of  valuable  irri- 
gated cropland  or  endangering  developments   such  as   roads,   irrigation  structures, 
and  farmsteads.     It  is  estimated  that  about  seven  bank  miles  of  the  Nowood 
River  channel   and  minor  areas  on  the  tributaries  need  treatment.     The  localized 
protection  project  at  Manderson  would  be  similar  to  that  proposed  by  the  U.S. 
Army  Corps  of  Engineers.     A  system  of  levees  completely  encircling  the  town  would 
protect  it  from  the  floodwaters  of  the  Nowood  and  Bighorn  Rivers.     These  later 
developments  have  not  been  evaluated  thoroughly  enough  to  warrant  their  inclusion 
in  or  exclusion  from  the  plan. 

Wood  River  -  Gooseberry  Diversion 

There  may  be  an  opportunity  to  purchase  up  to  8,000  acre-feet  of  storage 
from  the  Sunshine  Reservoirs  and  import  water  into  Gooseberry  Creek  to  assure 
a  more  complete  supply  to  irrigated  lands  there.     Water  would  be  diverted  out 
of  the  Wood  River  into  a  14  mile  canal   over  the  divide  to  Gooseberry  Creek. 
Purchased  water  would  be  released  into  the  Greybull   River  to  equal   the  diver- 
sion rate.     Flows  in  the  Wood  River  appear  to  be  adequate  to  sustain  local    ir- 
rigation  requirements   and  to  allow  for  diversion  to  Gooseberry  Creek.      The  de- 
velopment of  transfer  water  by  this  means   is  outside  the  authority  of  the 
Small  Watershed  Program  of  the  Department  of  Agriculture,  but  may  qualify  for 
assistance  as  a  project  measure  of  the  Bighorn  Basin  RC&D  Project.     It  may  de- 
serve further  study,  particularly  if  AMAX  should  ever  decide  to  release  the 
storage  it  owns   in  Upper  Sunshine  Reservoir.      It  could  also  be  a  consideration 
in  developing  refined  plans  for  the  Shoshone  Extensions  South  Unit  of  the 
Pick-Sloan  Missouri   River  Basin  Project. 

V-158 


t 


Sage  Creek  Watershed  Project 
A  preliminary   report   for  a  possible  watershed  project  on  Sage  Creek  at 
Norland  was   completed  in   1966.      This   report  outlined  a  proposal    for  urban   flood 
prevention.      It  was   reviewed  with   local  sponsors  but  not  accepted  at  that  time. 
There  now  appears  to  be  some  new  interest  for  this  project.     However,   it  has 
not  been  evaluated  for  this   study. 

The  Aqueduct  Potentials 

The  U.S.  Bureau  of  Reclamation  has  conducted  reconnaissance  investigations 

of  alternative  pipelines  to  convey  M  &  I  water  into  the  southeastern  Montana 

northeastern  Wyoming  coal    fields.     The  major  alternatives   considered  include: 

1.  Miles  City-Gillette.     A  diversion  of  water  from  the  Yellowstone  River 
at  Miles  City,  Montana,  would  be  piped  173  miles  to  Gillette.     Besides 
delivering  water  in  Montana,   the  pipeline  would  also  deliver  382,000 
acre-feet  per  year  of  Wyoming's  allocated  water  to  Gillette. 

2.  Hardin-Gillette.     Water  would  be  diverted  from  the  Bighorn  River, 
downstream  from  Yellowtail   Dam,  near  Hardin,  Montana.     The   180  mile 
pipeline  would  parallel   the  Little  Bighorn  River  into  Wyoming,  then 
cross  the  Tongue  and  Powder  Rivers   to  Gillette,  and  would  convey 
416,000  acre-feet  per  year  to  Wyoming. 

3.  Boysen-Gil lette.     The  Bureau  studies  envisioned  an  annual   diversion 
of  135,000  acre-feet  from  Boysen  Reservoir  182  miles  to  Gillette. 

The  Wyoming  Water  Planning  Program  considered  four  additional   alternatives: 

1.  A  diversion  of   175,000  acre-feet  per  year  from  the  Nowood  River, 
piped  117  miles   (including  a  40  mile  tunnel)  to  Gillette. 

2.  A  diversion  of   175,000  to   382,000  acre-feet  per  year,   from  Bighorn 
Lake  piped  202  miles   (including  a  16  mile  tunnel)   to  Gillette. 

3.  A  diversion  of  175,000  acre-feet  per  year  from  Wyoming's  allocation 
of  Colorado   River  water.     Water  would  be  diverted  from  the  Green 
River  via  the  Platte   River  to  the  Gillette  area  coal    fields. 

4.  The  State  has  also  made  some  preliminary  analyses  of  the  possibili- 
ties of  pumping  water  from  Oahe  Reservoir,   in  South   Dakota,  to  the 
Gillette   area.      This   and  other  schemes   that   involve  out-of-state 
diversions  would  require  tracking  of  surplus  Wyoming  water  to  the 
points  of  diversion  and  thence  back  to  Wyoming. 
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A  factor  to  be  considered  in  identifying  potential  sources  of  M  &  I  water 
is  the  prohibition,  in  Article  X  of  the  Yellowstone  Compact,  against  diversion 
of  Yellowstone  water  outside  of  the  Basin  unless  all  signatory  States  concur 
in  the  diversion.  Inasmuch  as  the  Wyoming  coal  fields  straddle  the  Yellowstone- 
Cheyenne  River  divide,  the  point  of  delivery  in  the  coal  area  becomes  signifi- 
cant. It  may  be  desirable  to  haul  coal  to  the  Yellowstone  side  of  the  divide 
if  Wyoming  wants  to  use  its  Yellowstone  water  most  effectively.  Alternatives 
considered  by  the  State  are  shown  on  Figure  V-48.  Studies  made  by  the  Northeast 
Wyoming  Study  Team  indicate  no  foreseeable  need  for  any  of  these  diversions. 

Sheep  Mountain  Pumped  Storage  Project 

If  significant  amounts  of  thermal  electric  generation  are  actually  developed 
in  the  Yellowstone  Basin  coal  areas,  and  particularly  if  area  base  loads  increase 
appreciably,  it  may  be  desirable  to  add  peaking  capacity  to  the  regional  power 
system.  One  possibility  that  has  been  considered  in  past  studies  is  the  Sheep 
Mountain  Project  in  the  Cody  vicinity.  The  proposal  calls  for  the  use  of  Buffalo 
Bill  Reservoir  as  a  lower  pool,  and  a  new  Sheep  Mountain  reservoir  as  an  upper 
pool.  The  system  could  use  the  Buffalo  Bill  Reservoir  either  as  it  now  exists 
or  as  it  would  be  after  enlargement  --  the  pumped  storage  system  is  not  depend- 
ent on  raising  Buffalo  Bill  Dam. 

The  development  that  has  been  proposed  would  involve  a  power  plant  located 
on  the  southwest  side  of  Buffalo  Bill  Reservoir  housing  three  pump-turbine  units 
with  capacities  of  413  megawatts  each  for  a  total  generating  capacity  of  about 
1,240  megawatts.  The  maximum  static  head  would  be  1,510  feet.  The  pumping  cycle 
would  be  about  14  hours  and  the  generating  cycle  about  8  hours.  Power  for  pump- 
ing would  be  obtained  from  the  interconnected  system  of  the  Rocky  Mountain  Power 
Pool.  The  Bureau  of  Reclamation  estimated  the  1970  cost  of  the  project  at  slight- 
ly over  $200  million,  or  $175  per  kilowatt.  Costs  would  be  considerably  higher 
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Figure  V-48     Aqueduct  Alternatives   For  Serving  Northeast  Wyoming 
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now,  but  probably  within  economic  limits  if  there  are  no  other  cheaper  pump-stor- 
age alternatives  in  the  area.  Environmental  problems  associated  with  the  project 
would  relate  primarily  to  the  Sheep  Mountain  reservoir,  atop  Sheep  Mountain, 
which  would  require  a  355  foot-high  dam  to  impound  about  6,900  acre-feet  of  water 
in  a  pond  with  a  maximum  water  surface  area  of  about  100  acres. 

Pipeline  Pumped  Storage  Project 

Another  possibility  for  developing  peaking  power  exists  in  connection  with 
the  potential  all-Wyoming  scheme  for  exporting  water  from  the  Bighorn  reservoir 
to  the  Northeast  Wyoming  coal  fields.  (See  Figure  V-48).  Under  this  alterna- 
tive water  could  be  pumped  from  the  reservoir  to  a  tunnel  through  the  Bighorn 
Mountains,  and  released  on  the  east  side  of  the  mountains  to  an  aquaduct  system 
that  would  carry  the  water  to  the  coal  field  area.  If  suitable  storage  sites 
can  be  found  to  provide  a  small  amount  of  regulation  at  the  proposed  tunnel  out- 
lets and  at  some  lower  elevations,  the  water  transmission  system  could  provide 
the  head  differential  and  the  water  regulation  necessary  for  a  substantial 
pumped  storage  peaking  installation.  In  addition  to  providing  industrial  water 
supplies,  which  would  be  its  primary  function,  this  possible  system  may  have 
other  incidental  values  (pumped  storage,  municipal  supply,  stockwater  supply, 
etc.)  that  should  be  considered  in  evaluating  the  potentials  if  the  demand  for 
water  ever  justifies  trans-mountain  diversion,  which  now  seems  unlikely. 

Clarks  Fork  Basin 


Beartooth  Unit 

In  1956  the  Bureau  of  Reclamation  proposed  development  of  the  Beartooth 
hydroelectric  unit  in  the  upper  reaches  of  the  Clarks  Fork  study  area.  The 
Unit  would  include  three  reservoirs  on  the  main  stem  of  the  Clarks  Fork,  one 
reservoir  on  Sunlight  Creek,  and  three  powerplants  and  related  facilities.  A 
firm  energy  supply  of  873  million  kilowatt-hours  per  year  could  be  supplied  by 
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Lhe   unit.     The  Project  costs  were  estimated   in   1956  to  be   $131,000,000  and  an- 
nual  benefits  were  estimated  to  exceed  annual    costs  by   1,09  to   1.     At   1975 
price  levels,  the  Beartooth  Unit  would  have  a  benefit-cost  ratio  of  0.47  to 
1.00   if  it  were  developed  by  the  Bureau  of  Reclamation  as   a  part  of  the  Mis- 
souri  River  Basin  Project.      If  power  from  the  project  was  sold  at  going  pri- 
vate-sector rates   for  capacity  and  energy,   the  benefit-cost  ratio  would  be 
1.03  to   1.00.      If  pumped  storage   facilities  were  added  to   the  system,   the  b-c 
ratio  would  probably  be  somewhat  better.      In   view  of  the   fact   that   the  project 
facilities  would  be  located  primarily  on  public  land  in  an  area  where  there  are 
exceptional   scenic  and  recreational   values,  and  the  project  would  be  either  in- 
feasible  or  marginal    under  any  foreseeable  institutional   arrangement,   it  is  the 
judgment  of  the  Study  Team  that  the  project  should  be  eliminated  from  any   fur- 
ther consideration.     Table  V-26   lists   some  of  the  design  properties  of  the  Unit. 

Table  V-26   Design   Properties   Of  The  Beartooth   Unit 


Facility 

Reservoir  Data 

Powerplant  Data 

Name 

Dam 
Height 

Crest 
Length 

Total 
Capacity 

Maximum 
Head 

Number  of 
Generating 

Installed 
Capacity 

(feet) 

(feet) 

(acre-feet) 

(feet) 

Units 

(ki  lowatts) 

Hunter  Mountain 
Thief  Creek 
Sunlight 
Bald  Ridge 

215 
343 
146 
140 

1,430 
750 
850 

1,000 

130,000 

200,000 

50,000 

14,600 

649 
1,470 
2,020 

390 

k/ 

1 
1 

14,400 

125,200 

14,900 

23,000 

Total 

394,600 

177,500 

£/  Located  at  the  Sunlight  Powerplant. 

As  proposed,   the  Beartooth  Unit  would  provide  base  load  power  only.     Increased 
fossil   fuel   costs  are  causing  a  peaking  power  shortage.     A  pump-back  peaking  in- 
stallation would  probably  improve  the  Beartooth   Unit  benefit-cost  ratio.     This 
should  be  explored  if  the  unit  is  ever  re-considered. 
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Broadwater  Lake 

This   lake  is  situated  near  the  headwater  of  the  Clarks  Fork,  northeast  of 
Yellowstone  National   Park  in  Montana.     About  9,300  acre-feet  of  storage  could 
be  provided  by  construction  of  a  dam  across  the  outlet  of  the  natural   lake,  with 
a  maximum  height  of  55  feet  and  a  crest  length  of  about  1,000  feet.     Storage 
costs  per  acre-foot  at  this  site  would  be  quite  high.     The  environmental   cost 
eliminates  this  reservoir  from  consideration. 

Granite  Lake 

This   lake  is  the  largest  natural  body  of  water  in  the  Beartooth  Plateau  re- 
gion.    It  is  situated  on  Lake  Creek  on  the  Montana-Wyoming  line.     About  10,000 
acre-feet  of  storage  could  be  provided  by  constructing  a  concrete  dam,  with  a 
maximum  height  of  55  feet,  across  the  lake  outlet.     None  of  several  possibilities 
for  developing  storage  at  this  site  proved  to  be  economically  feasible.     The  site 
is  also  several  miles  from  an  existing  road,  and  construction  at  the  site  would 
involve  serious  environmental  problems. 

Beartooth  Lake 

This   lake  lies  adjacent  to  U.S.   Highway  12  from  Red  Lodge  to  Cooke  City, 
Montana.     About  8,500  acre-feet  of  storage  could  be  provided  in   the  lake  by 
construction  of  a  55-foot-high  concrete  dam  across  the  lake  outlet.     Use  of  the 
lake  to  provide  storage  for  irrigation,  power  production,  or  other  purposes,  was 
rejected  because  of  the  lake's  major  scenic  and  recreational   values. 

Deep  Lake 

This   lake  apparently  was  formed  by  a  boulder  slide  that  filled  the  channel 
of  Little   Rock  Creek.      To  utilize  the  natural   storage  available   for  power  produc- 
tion,  it  would  be  necessary  to  construct  an  outlet  works  through  the  rock  slide 
and  to  blanket  the  upstream  face  of  the  slide  to  cut  off  seepage  losses  through 
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the  previous  slide  material.  Both  operations  would  be  hazardous  and  expensive, 
and,  from  field  observation,  it  was  concluded  they  could  not  be  justified.  The 
possibility  of  diverting  water  from  the  stream  below  the  slide  area  is  more  at- 
tractive and  may  warrant  further  study  if  water  demands  increase. 

Swamp  Lake 

This  lake  lies  on  the  south  side  of  the  Clarks   Fork,  between  Hunter  Moun- 
tain and  Thief  Creek  Reservoir  sites.     The  lake  is   ideally  suited  to  storage  de- 
velopment for  power  production  or  other  uses,  but  the  drainage  area  above  the 
lake  is  too  small   to  furnish  any  significant  amount  of  water  for  storage.     The 
lake  has  value  as  a  nesting  and  resting  area  for  waterfowl,  particularly  geese. 
It  also  provides  moose  habitat.     Recent  highway  construction  has  provided  some 
measure  of  water  level   control.     No  further  action  is   recommended  except  the 
area  should  be  protected  from  development. 

Upper  Sunlight  Reservoir 

Original  plans   for  control   of  runoff  of  Sunlight  Creek   included  a  dam  at  a 
site  about  10  miles  above  the  mouth  of  the  creek.     An  earthfill   dam  160  feet 
high  and  1,000  feet  long  would  impound  54,000  acre-feet  of  water.     The  reservoir 
area  is  public  land,  mostly  within  the  boundary  of  Shoshone  National    Forest.     The 
site  was   rejected  due  to  the  problem  of  controlling  leakage  that  would  occur  un- 
der a  dam  at  this  site,  and  because  the  reservoir  area  has  major  wildlife  value. 

Rock   Creek  Storage  Sites 

Several   dam  sites  on  the  West  Fork  of  Rock  Creek  or  on  Lake  Creek  have  been 
proposed  from  time  to  time,  but  reconnaissance  investigations  have  shown  that  very 
little  storage  could  be  obtained  at  any  of  the  sites  unless  very  high  and  expen- 
sive dams  could  be  constructed.     Black  Canyon  Lake  on  a  tributary  of  Lake  Creek 
appears  to  be  in  a  desirable  storage  area,  but  the  dam  site  Is  covered  by  slide 
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rock  and  may  not  be  suitable   for  storage   use.     Twin   lakes,  situated  on  a  minor 
tributary  of  Rock  Creek,   could  be  controlled  to  provide  storage  at  reasonable 
cost;  however,  the  development  would  destroy  a  nationally  known  scenic  attrac- 
tion. 

Pryor  Bench   Unit 

Benches  along  Pryor  Creek,  just  outside  the  Clarks  Fork  Basin,   contain 
about  35,000  acres  of  irrigable   land  which   could  be   irrigated  by  diversion   from 
the  Clarks   Fork.      To  serve  this    land,   a  125-mile-long  canal    beginning  at  the 
cutlet  at  Bald  Ridge  Tunnel   of  the  Beartooth   Unit  would  be   required.     An   initial 
capacity  of  1,000  cfs  would  provide  water  for  Pryor  Bench,  some  supplemental  wa- 
ter for  delivery   to  the  Garland  Canal   on  the  Shoshone  Project,  and  202  cfs   for 
canal    losses.     The  benefit-cost  ratio  is  too  low  to  consider  development  at 
this  time,  even  if  the  water  supply  was  not  dependent  on  the  rejected  Beartooth 
Unit. 

Clarks   Fork-Shoshone  Diversion 


Under  the  Wyoming  Water  Planning  Program  three  alternative  plans  were  in- 
vestigated for  developing  storage  to  permit  Wyoming  to   use  surplus   flows   of  the 
Clarks   Fork.     The  most  comprehensive  plan   involved  irrigation  of  19,800  acres 
of  new   land  in   the  Clarks   Fork   River  Basin,   production  of  127,100  acre-feet  of 
M  &  I  water  supply  to  be   diverted  into  the  Shoshone   River,   and  the  maintenance 
of  a  sustained  flow  in   Clarks   Fork  below  the  potential    750,000  acre-foot  Clarks 
Fork   Reservoir  to  be   located  downstream  of  Clarks   Fork   Canyon.      Total   stream- 
flow  depletions   under  this   plan  would  be  about   375,000  acre-feet  per  year  out 
of  Wyoming's   compact  allocation   of  429,000  acre-feet  per  year.     The  full    compact 
water  supply  would  not  be  developed  in  this  plan  because  of  the  commitment  of 
a  portion  of  the  water  available  at  Clarks  Fork  Dam  to  sustained  streamflow  be- 
low the  dam. 
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A  second  plan  considered  full   utilization  of  Wyoming's  compact  allocation 
of  Clarks   Fork  water.      In  this  plan,   19,800  acres  of  new  land  would  be  devel- 
oped and  a  181,600  acre-feet  per  year  M  &  I  water  supply  could  be  provided. 
The  Clarks   Fork   Reservoir  would  have  about  450,000  acre-feet  capacity.     Sus- 
tained winter  streamflows  below  the  Clarks  Fork  Dam  could  not  be  provided  if 
the  M  &  I  water  were  diverted  into  the  Shoshone  River. 

A  third  plan   considered  new  irrigation  only.     Approximately   19,800  acres 
of  new  land  would  be  developed  in  the  Clarks   Fork  River  Basin.     In  this  plan 
ds  in  the  other  two  plans  it  was  contemplated  that  water  would  be  diverted  into 
the  Shoshone  River  for  use  on  Polecat  Bench  and  the  Shoshone  Project  to  provide 
an  exchange  of  water  in  order  that  Shoshone  River  M  &  I  water  supply,   irriga- 
tion, and  recreation  at  Buffalo  Bill   Dam  could  be  provided.     Depletions  of 
Clarks   Fork  water  would  be  about  238,000  acre-feet  per  year  under  this   plan. 

The  third  plan  summarized  above  would  maximize  the  water  use   in  the 
Shoshone  River  and  develop  a  portion  of  Wyoming's  compact  allocation  from  the 
Clarks   Fork.     Features  of  the  plan,  shown  on  Figure  V-49,  would  include   (a)   a 
dam  on  the  Clarks   Fork;   (b)   irrigation  of  19,800  new  acres   in  the  Clarks   Fork 
Basin;   (c)   a  diversion  into  the  Shoshone  River  Basin  to  supply  Polecat  Bench, 
and  25,000  acres  on  the  Shoshone  Project  replacing  Shoshone  River  water,  and 
to  deliver  M  &  I  water  to  the  Shoshone  River;  and  (d)   raising  Buffalo  Bill   Dam 
to  provide  a  larger  minimum  pool   for  recreation,   irrigation  of  land  in  Shoshone 
Extensions  South,  M  &  I  water,  and  sustained  streaflow  below  the  dam  for  fish- 
ery and  water  quality  improvement  for  the  entire  Shoshone  River. 

A  potential   268-foot-high  earth  dam  on  Clarks   Fork  in  Sec.    14,  T.   56  N. , 
R.    103  W.   and  a   168-foot  dike  on   Lake   Creek   in  Sec.    35,   T.    57  N.,   R.    103  W. 
would  provide   750,000  acre-feet  of  storage  capacity,   185,000  acre-feet  for  a 
recreation  pool  and  a  head  for  diverting  to  the  Cyclone  Bar  area,  50,100  acre- 
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leeL  of  tutorage   to  provide  a    firm  sustained  streamflow   release    into  Clarks   Fork, 
140,500  acre-feet   for  irrigation,   317,700  for  M  &  I  water  supply,   and  56,700 
acre-feet  for  spillway  surcharge.     The  50,100  acre-feet  of  storage  for  sustained 
flows  would  provide   168  cfs   (10,000  acre-feet  per  month)   below  Clarks   Fork 
Reservoir.     The   140,500  acre-foot  irrigation  pool  would  provide  a  full    irrigation 
supply  for  the  4,600  acres  presently  irrigated  below  the  reservoir,   19,200  acres 
of  new  land  on  Polecat  Bench,  25,000  acres  on  the  Shoshone  Project  for  exchange, 
11,000  new  acres  on  Chapman  and  Kimball   Benches  and  in  the  Badger  Basin  Unit, 
8,800  new  acres  on  the  Cyclone  Bar,  and  supplemental  water  as  needed  to  the 
5,300  acres  presently  irrigated  on  Pat  O'Hara  Creek  and  on  Cyclone  Bai .     The 
317,700  acre-foot  M  ^  I   pool  would  develop  an  M  &  I  water  supply  of  127,100 
acre-feet  per  year  that  would  be  diverted  to  the  Shoshone  River.     The  M  &  I  wa- 
ter supply  could  be  increased  to  337,000  acre-feet  per  year  by  adding  Shoshone 
River  water  from  Buffalo  Bill   Reservoir. 

Irrigation  water  would  be  released  through  the  outlet  works   in  the  Lake 
Creek  Dike  to  irnqdt.e  the  new   land  on  Cyclone  Bar  and  provide  the  presently 
irrigated    lands  a  supplemental  water  supply  dit-ectiy  or  by  providing  exchange 
water.     Thi^  outlet  works   in  Clarks  Fork  Dam  would  release  water  into  the  Clarks 
Fork  River  to  provide  sustained  flow  on  Clarks   Fork,  an  industrial   and  munici- 
pal supply  as  needed,  and  irrigation  and  supplemental  water  for  56,200  acres   in 
the  Clarks   Fork,  Shoshone,  and  dreybull    river  basins.     The  M  &  I   and  irrigation 
water  would  be  pumped  out  of  the  Clarks   Fork  below  Paint  Creek  (sec.    12,   T. 
57  N,    R.    1U3  W.). 

A  network  of  pipelines  would  provide  a  supplemental  water  supply  to  5,300 
acres   presently    in  igated  from  I'at  O'Hara  Creek,   provide  a   full  water  supply  to 
11,000  acres  on   Kimball   and  Chapman  Benches,   25,000  acres   on  the  Shoshone  Pro- 
ject,  and   19,200  does   on  Polecat  Bench,   and  deliver  a   firm  annual   M  &   1   water 
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supply  of  127,100  acre-feet  to  the  Shoshone  River.     The  M  &  I  water  supply  and 
the  irrigation  water  supply  for  the  Shoshone  Project  and  Polecat  Bench   Unit 
would  be  pumped  into  heart  Mountain  Canal    in  Sec.   4,T.    55  N.,   R.    101   W. 

The  127,100  acre-feet  of  M  &  I  water  developed  at  the  Clarks   Fork  Reser- 
voir would  be  delivered  to  the  Heart  Mountain  Canal   in  conjunction  with  deliv- 
ering irrigation  water  to  more  fully  utilize  the  pipeline  and  pumping  plant  ca- 
pacities.    The  basic  M  &  I  water  delivery  period  would  be  March   through  October, 
except  no  M  &  I  water  would  be  delivered  in  July  and  August  because  of  the  high 
irrigation  demand   in  those  months.     The  M  &  I  water  pumped  into  the  Heart  Moun- 
tain Canal  would  be  conveyed  down  Alkali   Creek  and  then  released  into  the 
Shoshone  River  near  Ralston.      Releases   from  Buffalo  Bill    Dam  would  be  scheduled 
to  provide  a  steady,  year-round,  M  &  I  water  supply  that  could  be   diverted  be- 
low Ralston.      If  the  M  &  I  water  were  diverted  from  Bighorn  Lake  rather  than 
from  the  Shoshone  River  the  water  quality  of  the  entire  Shoshone  River  would  be 
enhanced.     The  combination  of  irrigation  releases  and  M  &  I  water  releases   from 
Buffalo  Bill    Dam  would  provide  a  sustained  flow  below  the  dam  of  325  cfs   in 
October  and  415  cfs  or  more  the  rest  of  the  year.     Sustained  flows  in  the 
Shoshone  River  below  Ralston  would  always   be  415  cfs   or  more. 

The  Clarks   Fork  Water  exchanged  for  Shoshone   River  water  would  enable  an 
enlarged  Buffalo  Bill    Reservoir  to  serve  the  existing  Shoshone   Project   (except 
the  25,000  acres   served  by  exchange)   and  the  Shoshone  Extension  South,   to  pro- 
vide  increased   recreation  with   an  enlarged  minimum  pool   and  develop  209,900 
acre-feet  of  M  &  I  water  per  year.      The  plan  would  include  enlarging  Buffalo 
Bill    Reservoir  by  raising  the  Dam  by  25  feet  and  the  reservoir  capacity  to 
710,200  acre-feet.     The   reservoir  allocation   could  include  200,000  acre-feet 
minimum  pool,  442,200  acre-feet  conservation  pool,  and  58,000  acre-feet  spill- 
way surcharge  capacity. 

The  Shoshone  Extension  South  would  be   developed  as   proposed  by  the  Bureau 
of  Reclamation.     The   17,300  acres   in  the  Oregon   Basin-Dry  Creek  Areas   and  on  YU 
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bench  wuiild  be  supplied  water  directly  from  the  Shoshone  River  through  the 
Shoshone  Canyon  Conduit  and  the  proposed  Dry  Creek  and  Oregon  Basin  Feeder  Canals. 
The  Oregon  Basin  Feeder  Canal   would  supply  1,470  acres  in  the  Dry  Creek 
Valley  enroute  to  the  proposed  167,000  acre-foot  Oregon  Basin  Reservoir,   120,000 
acre-feet  of  which  is  conservation  storage,  and  the  remainder  is  fish  and  wildlife 
storage.     Dry  Creek  Canal  would  begin  at  Oregon  Basin  Reservoir  and  extend  to 
the  Greybull   River.     Dry  Creek  Canal  would  supply  water  for  4,240  acres  on 
Emblem  Bench  and  in  Dry  Creek  Valley  and  deliver  replacement  water  to  the 
Greybull   River  for  the  11,560  acres  irrigated  on  YU  Bench  and  adjacent  benches. 
The  irrigable  lands  on  the  YU  Bench  and  adjacent  benches  would  receive  water 
supplies   from  the  Greybull   River  through  the  potential  YU  Canal. 

Clarks  Fork  Dam  and  conveyance  works  from  Clarks   Fork  to  the  Shoshone 
River  are  estimated  to  cost  over  $100  million.     Additional   costs  not  estimated 
would  include  conveyance  structures  to  deliver  irrigation  water  on  Cyclone  Bar, 
Pat  O'Hara  Creek,  Chapman  Bench,  and  Kimball   Bench.     The  estimated  average 
cost  of  water  developed  for  all  purposes   is  $18.35  per  acre-foot  per  year.     The 
feasibility  of  the  project  would  depend  upon  how  the  costs  were  allocated 
among  the  various  project  purposes. 

If  and  when  additional  water  is  required  for  M  &  I  or  other  uses   in 
Northern  Wyoming,   consideration  should  be  given  to  development  of  Clarks   Fork 
Dam  and  Reservoir. 
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CHAPTER  VI 

PLAN   FORMULATION 

Planning  Procedures  -  Principles  And  Standards 

Criteria  use  for  the  evaluation  of  projects  and  formulation  of  the 
alternative  plans  set  forth  later  in  this  chapter  are  those  established 
under  the  multi -objective  planning  (MOP)  approach  of  the  U.S.   Water  Resources 
Council.     MOP  guidelines  for  the  Yellowstone  Level   B  Study  conform  with 
the  Water  Resources  Council's  Principles-and  Standards  for  Planning  Water 
and  Related  Land  Resources,  as  published  in  the  Federal   Register  of  September 
10,   1973. 

Alternative  plans  for  resource  development  and/or  management  for  the  Yellow- 
stone Study  Area  and  the  seven  planning  areas  therein  have  been  formulated 
to  emphasize  national   economic  development  (NED),  and  environmental   quality 
(EQ).     A  third,  but  partial,  plan  emphasizing  state-regional   development  (SRD) 
has  been  included  to  identify  proj-ects  that  produce  substantial    local   or  regional 
benefits  but  that  do  not  meet  the  NED  criteria,  yet  where  there  is  shown  to 
be  a  local    (community,   state,  or  regional)  source  of  financing  for  those 
projects  or  programs.     A  fourth  plan,  called  the  recommended  plan,   is  a 
combination  or  some  adjustment  of  those  projects  or  programs  selected  from 
the  NED,  EQ,   and  SRD  plans,   that  best  meet  the  needs  outlines   in  Chapter  V. 

Plan  formulation  for  the  NED  and  SRD  plans  is  tied  primarily  to  the 
monetary  benefit,   cost,  and  repayment  evaluation  of  potential   projects  or 
programs   (components).     The  formulation  criteria  for  retaining  a  component  in 
the  NED  or  SRD  plan  are  that  the  results  of  the  economic  and  financial 
appraisal   therefore  must  show  that  user  benefits  exceed  costs  and  that  there 
is  an  apparent  source  of  repayment  of  project  costs.     Cost  and  benefit 
analyses  have  been  included  for  all   components  of  the  SRD  plan  together 
with  conclusions  on  the  outlook  for  financing  them.     EQ  plan  formulation 
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criteria  do  not  relate  to  rigid  economic  standards  but  emphasize  environmental 
enhancement,  preservation,  or  management  as  the  principal  objectives.  A  combin- 
ation of  selected  components  from  the  NED,  SRD,  and  EQ  plans  makes  up  the 
recommended  resource  development  and/or  management  plan  for  the  Wind-Bighorn- 
Clarks  Fork  planning  area.  Each  of  the  four  plans  is  described  in  more  detail 
in  a  subsequent  section  of  this  chapter. 

The  beneficial  and  adverse  effects  of  a  proposed  development  are 

evaluated  for  the  period  of  its  useful  life,  with  an  upper  limit  of  100  years. 

a/ 
A  discount  rate  of  6-3/8   percent  has  been  used.  Benefits  and  costs  occuring 

in  different  time  frames  over  the  period  of  analysis  have  been  adjusted  to 

comparable  values  by  the  use  of  the  6-3/8  percent  discount  rate.  Costs  and 

benefits  are  based  on  January  1975  prices  unless  other  dates  are  specifically 

identified. 

The  absence  of  Governmental  planning,  financing,  construction  and  controls 
beyond  current  levels  as  envisioned  for  the  "without"  plan  has  resulted  in  some 
cases,  in  levels  of  development  that  exceed  any  of  the  "with"  plans.  This 
suggests  that  in  the  opinions  of  the  Study  Team,  over-utilization  or  mis- 
allocation  of  resources,  as  well  as  underutilization,  would  sometimes  occur 
in  the  absence  of  adequate  planning. 

It  suggests  also  that  the  recommended  plan  formulated  on  current  MOP  guide- 
lines will  not  necessarily  be  the  last  word  on  future  resource  development  and/or 
management.  It  is  entirely  possible  that  changes  in  political  conditions, 
environmental  needs,  and/or  food,  fiber,  and  energy  requirements  will  cause 
changes  in  resource  priorities  and  planning  criteria.   It  is  therefore  con- 
ceivable that  unforeseen  national  or  regional  needs  may  be  identified  which 


a/ 

A  rate  of  6  and  1/8  percent  was  in  effect  when  this  study  began,  and  a  few 
projects  have  been  evaluated  at  that  rate.  All  projects  have  been  checked 
to  insure  that  the  changed  rate  would  not  adversely  affect  their  economic 
feasibi lity. 

VI-2 


could  move  presently  unrecognized  components  or  recognized  but  unjustified  com- 
ponents to  the  top  of  the  priority  list. 

The  Four-Account  System 

Under  the  MOP  procedures,  each  plan,   regardless  of  which  multi-objective 
is  emphasized,   is  evaluated  and  displayed  in  terms  of  a  four-account  system;-- 
national,   regional,  environmental,  and  social    factors.     This  means  that  each  . 
project  or  program  that  is  proposed  for  consideration  in  any  of  the  plans  must 
be  evaluated  on  a  comprehensive  basis.  __ 

Benefits  and  costs  for  the  national   and  regional   accounts  are  expressed  as 
monetary  values,  but  also  include  a  descriptive  analysis  of  beneficial   and  ad- 
verse effects.     For  the  other  two  accounts  --  environmental   and  social   factors  - 
the  main  emphasis  is  in  identifying  and  evaluating  changes  that  would  occur  (or 
that  by  design  would  not  occur)  with  a  plan  and  describing  in  a  succinct  narra- 
tive the  beneficial   or  adverse  effects  associated  therewith. 

National  Economic  Development  Account 


Benefits  evaluated  under  this  account  are  direct  user  benefits.     User 
benefits  are  displayed  for  the  traditional   project  multipurposes  of  irrigation, 
flood  control,   recreation,   fish  and  wildlife,  M&I  water,  power,  etc.     User 
benefits  are  measured  as  net  income  increases,   damage  reduction,  or  proxy 
values  of  alternative  actions  to  direct  project  beneficiaries.      Income  increases 
may  include  the  net  increases  in  salaries  of  persons  who  actually  work  on  the 
project  during  construction  or  operation,  and  who  would  be  unemployed  or  under- 
employed in  its  absence.     Benefits  may  not  include  second-level   effects  such  as 
income  to  business  resulting  from  the  project.     National   account  costs  are 
measured  as  the  economic  values  placed  on  the  resources  required  to  implement 
a  plan  and  keep  it  in  operation. 
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Nta te_ Rt'(|  I  ona]    Development  Account 

Benefits    inrl  costs  evaluated  under  the   Regional   account  are   those   in  add- 
ition to  NED  values,   that  would  occur  within  the  boundaries  of  the  planning  Area. 
These  local   effects  generally  are  offset  by  their  impacts  the  "rest  of  the 
region"  or  the  "rest  of  the  Nation,"  because  they  could  have  occurred  elsewhere 
had  the  ffxpendi tures   for  the  project  been  made   there. 

Regional  monetary  benefits  are  estimated  for  four  income  categories:  user 
benefits  (  the  NED  values),  induced  and  stemming  from  effects,  construction  im- 
pacts,  and  unemployment  and  under  employment  effects. 

Induced  and  ■  lemming  from  effects  are  estimated  as  the  income  generated 
from  implementing  plan  services  that  are  in  addition  to  user  benefits.      "In- 
duced by"  benefits  result  from  the  increased  net  returns  to  those  who  supply 
goods   and  services  to  the  direct  project  beneficiaries.      "Stemming  from" 
benefits  are  those  that  accrue  to  the  people  who  handle  or  use  the  output  of 
the  direct  project  beneficiaries.     Construction  impacts  are  estimated  as 
the   income  increase  accruing  to  the  region   from  wage  payments  to  imported 
labor  forces  during  the  construction  period.     Income  increases  to  the  un- 
employed or  the  underemployed  persons   in  the   region  are  estimated  as  portions 
of  the  preceding  two  categories--induced  and  stemming   from  effects   and  construc- 
tions  impacts--and  are  assumed  to  be    signi ficant  only  during  the  early  years  of 
project   life. 

Local   costs   include   local   payments   toward  construction  and  operation,   and 
regional   tax  contributions.      Both  adverse  and  beneficial   effects,   not  evalu- 
ated monetarily,   are  to  be  measured  in  appropriate   terms,   described,   and  dis- 
played  in  the  state-regional    account. 

Environmental   Qual ity  Account 

A  wate>'  and  land  use  plan  may  have  a  variety  of  effects  --  beneficial 
and  adverse  --  on  the  environment.     While  monetary  effects  do  occur  and  have 
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been  evaluated  as  possible  effects  on  the  environment  are  generally  characterized 
by  their  non-market,  nonmonetary  nature. 

Beneficial  environmental  effects  are  contributions  resulting  from  the 
management,  preservation,  or  restoration  of  one  or  more  of  the  desirable  en- 
vironmental characteristics  of  an  area  under  study.  Adverse  environmental 
effects  are  consequences  of  proposed  actions  that  result  in  the  deterioration  of 
relevant  desirable  environmental  characteristics  of  an  area. 

Social  Well  Being  Account  ^ 

Beneficial  and  adverse  effects  on  social  well  being  factors  are  derived 
from  a  plan's  success  or  failure  in  meeting  social  needs.  The  identification 
and  satisfaction  of  social  needs  will  relate  to  the  social  deficiencies 
expected  to  prevail  in  the  area  "without"  a  plan  as  compared  to  the  expected 
changes,  social  gains,  or  losses,  "with"  a  plan. 

The  MOP  guidelines  for  evaluating  social  factors  were  written  to 
emphasize  the  effects  on  those  potential  users  of  projects  or  programs  who  have, 
without  the  project  or  program,  failed  to  share  in  rising  economic  standards. 
This  would  seem  to  focus  on  the  unemployed  or  underemployed  persons  who,  accord- 
ing to  regional  benefit  evaluation  criteria,  would  be  significant  in  number 
only  during  the  early  years  of  project  life  because  of  the  assumed  long- 
range  reasonably  full  employment  situation  nationally. 

Procedures  are  not  available  to  measure  the  social  status  of  future 
beneficiaries.  Opportunities  for  improving  social  status  are  available  through 
implementation  of  resource  development;  however,  documentation  of  the  actual 
benefiting  social  group  is  not  possible.  Social  effects  are  therefore  evaluated 
and  displayed  only  for  the  projects  and  programs  that  are  included  in  the  alternative 
plans,  and  are  not  considered  as  an  end  in  themselves. 
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Display  of  Data 

To  provide  consistency  in  the  display  of  information  for  various  pro- 
jects and  programs  that  have  been  analyzed,  data  have  been  set  forth  in  chart 
format,  with  columns  containing  summary  evaluations  for  each  of  the  four  accounts, 
More  details  about  individual  projects  are  provided  in  Chapter  V,  which  is  in 
turn  a  condensation  of  material  provided  by  issue  papers  or  Ad  Hoc  committee 
reports  that  are  found  in  the  Appendixes. 

Project  Formulation 

When  data  for  a  project  or  program  that  has  been  suggested  for  inclusion 
in  the  planning  area  program  have  been  evaluated  and  tabulated  under  the  four- 
account  system,  it  is  then  possible  and  necessary  to  test  the  proposal  in  terms 
of  its  acceptabilities  for  inclusion  in  the  various  "objective"  plans--Nation- 
al  Economic  Development  (NED);  State-Regional  Development  (SRD);  and  Environ- 
mental Quality  (EQ).  Each  of  these  plans  has  specific  requirements  that  must  be 
met  if  a  project  or  program  is  to  be  included  in  that  plan.  A  particular  pro- 
posal may  qualify  for  more  than  one  plan,  and  to  the  extent  that  this  is  so  the 
proposal's  attractiveness  for  inclusion  in  the  Recommended  Plan  (RP)  is 
enhanced.  The  RP  is  a  selection  of  those  components  of  the  other  three  plans 
that  best  satisfy  the  needs  identified  in  Chapter  V.  No  project  or  program  may 
be  included  in  the  Recommended  Plan  unless  it  has  qualified  for  at  least  one  of 
the  three  objective  plans  ,  but  minor  modifications  may  be  made  to  accommodate 
additional  functional  needs.  The  limiting  criteria  for  the  objective  plans  are 
set  forth  at  the  beginning  of  the  section  covering  that  plan  in  the  following 
pages. 

Organization  of  Presentation 

Plans  under  each  of  the  objectives  have  been  organized  by  basins--  Wind, 
Bighorn,  Ctarks  Fork  and  Area-wide--  with  projects  or  programs  arranged 
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alphabetically  for  each.  Descriptive  portions  of  titles  (such  as  "upper" 
and  "lower")  have  been  disregarded  in  establishing  the  alphabetical  sequence. 

The  National  Economic  Development  Plan 
National  economic  development  is  achieved  by  increasing  the  value  of  the 
Nation's  goods  and  services  through  the  use  of  additional  resources  or  by 
improving  the  efficiency  of  existing  resource  use.  Theoretically,  the  best 
NED  plan  will  produce  the  maximum  net  benefits  (excess  of  projected  mone- 
tary benefits  over  monetary  costs).  A  satisfactorily  developed  plan  with 
NED  emphasis  will  meet  the  following  minimum  requirements: 

1.  User  benefits  are  in  excess  of  total  economic  costs; 

2.  Separable  costs  of  each  functional  component  are  less  than  benefits 
or  the  alternative  cost  of  producing  comparable  benefits; 

3.  Sufficient  capability  is  available  to  repay  all  reimbursable  costs; 

4.  Significant  local  and  State  support  is  available;  and 

5.  Output  from  the  plan  will  be  used  to  meet  near-to-intermediate- 
term  needs. 

A  project  or  program  may  not  be  included  in  the  NED  plan  unless  it  meets 
all  of  the  above  requirements. 

The  objective  of  the  National  Economic  Development  plan  is  to  produce 
the  maximum  amount  of  needed  goods,  materials,  and  services  at  the  least  poss- 
ible cost.  The  word  needed  is  \/ery   important,  because  there  must  be,  some- 
where in  the  national  economy,  a  demonstrable  demand  for  the  goods,  materials, 
or  services  that  will  be  produced  if  those  effects  are  to  be  included  in  the 
benefit  evaluations.  The  NED  Plan  is  oriented  to  the  national  economy  and  is 
therefore  geared  to  national  choices  among  alternatives,  rather  than  regional 
or  local  choices.  It  is  the  primary  (i.e.  direct  production)  benefits  that 
are  used  to  evaluate  projects  to  determine  whether  they  qualify  for  the  NED 
Plan.  Secondary  effects,  (such  as  increased  economic  activity  in  the  community, 
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increased  employment,   increased  tax  base,  etc.,  which  are  important  to  the 
local   area  and  the  region)  are  not  considered  in  the  NED  evaluations  because 
those  effects  in  one  community  are  by  and  large  offset  by  counterbalancing 
negative  effects  on  some  other  part  of  the  Nation.    Put  another  way,  an  in- 
vested dollar  will   produce  essentially  the  same  secondary  effects,   irrespect- 
ive of  where  it  is  invested,  so  from  the  national   view-point  it  makes  no 
difference  whether  the  secondary  effects  are  generated  by  a  dollar  spent  in 
the  Wind-Bighorn-Clarks  Fork  planning  area  or  by  a  dollar  spent  in  some 
other  part  of  the  Nation. 

The  same  philosophy  applies  to  costs  --  it  is  the  total   cost  to  the 
Nation  that  is  to  be  considered.     Some  of  those  costs,  particularly  those 
related  to  the  environment,   social   values,  and  other  effects  that  are  hard 
to  evaluate   in  dollar  terms,  are  often  considered     as  negative  benefits. 
However,   the  result  is  the  same,   in  that  that  they  affect  the  all-important 
relation  between  costs  and  benefits.     The  point  here,   however,   is  that 
irrespective  of  how  the  costs  are  treated  in  the  evaluation,   it  should  be 
only  the  national   costs  that  are  considered.     If,   for  instance,  the  pro- 
duction of  a  bushel   of  needed  wheat  involves   some  pollution,    (wind  erosion, 
tractor  emissions,  or  what  have  you)   that,  Doll ution  affects   the  NED  benefit- 
cost  ratio  wherever  the  wheat  is  produced.     Thus,   local   environmental   effects 
change   the  benefit-cost  ratio  only  if  it  can  be  demonstrated  that  raising 
the  bushel   of  wheat   in  the  Wind-Bighorn-Clarks   Fork  area  would  produce  a 
more  serious  or  less  serious  environmental   problem  than  raising  it  in  some 
other  part  of  the  Nation. 

Since  the  National    Economic  Development  Plan   is  geared  to  maximizing 
national   production,  within  the  needs  limit,   it  follows  that  NED  developments 
normally  would  be  initially  financed  by  the  Federal   Government.     This  does 
not  mean   that  there  should  be  no   repayment  of  costs  by  the  beneficiaries;   it 
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merely  means  that  raising  the  capital   required  to  get  the  developments  under- 
way is  presumed  to  be  an  initial   Federal   responsibility.      In_some  instances, 
however,   it  could  be  to  a  State's  local   entity's  interest  to  finance  all   or 
some  part  of  an  NED  project.     There  is  no  restriction  against  such  action. 
The  projects  and  programs  in  the  Wind-Bighorn-Clarks  Fork  study  area 
that  meet  some  national   need  and  that  the  Study  Team  believes  will   produce 
direct  benefits  in  excess  of  total   costs  are  summarized  in  the  following 
evaluation  sheets.     Figure  VI-1     shows  the  general   location  of  such  plan 
elements. 
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A 


CI  arks  Fork  Basin 


Little  Bighorn  Basin 


fiLittie  biqi 


Upper 

Yellowstone 

Basin 


Wind  River  Bftsin 

1.  Crow  Creek  -- 

2.  Taylor-Dutch  Flat 

3.  Beaver  Creek  -- 
U.  Hidden  Valley  — 

5.  Muddy  Ridge  — 

6.  Upper  Badwater  — 

7.  Popo  Agie  Recreation  -- 
31 .  Sand  Mesa  -- 

Bighorn  Basin 

8.  Gooseberry  Creek  — 

9.  Westside  Project  -- 

10.  Nowood  River  Project  -- 

11.  Lower  Greybull  Drainage  -- 

12.  Buffalo  Bill  Enlargenent  -- 
13o  Northfork  Shoshone  Piecreation 
lU.  Lakeview  Canal  Rehabilitation 

15.  Cody  Canal  Rehabilitation  — 

16.  Cody  Pump  Irrigation  — 

17.  Greybull  Flat  — 

18.  Shell  Creek  Recreation  -- 

19.  Lower  Shell  Irrigation  — 

20.  Lateral  H-103  — 
23.  Lateral  R-9N  -- 

22.  Sidon  Canal  -- 

23.  Bighorn  Units  -- 
2U.  Crooked  Creek  — 

25.  Sage  Creek-Pryor  Mt.   -- 


10  0 10  20  X  40  MILES 


LlIM  lOuAititt  tOjfCtiO* 


Clarks  Fork  Basin 

26.  Badger  Basin  __ 

27.  Cyclone  Bar  -- 

28.  Off stream  Storage  -- 

29.  Clarks  Fork  Recreation  -- 


FIGURE  VI- 1 
NATIONAL  ECONOMIC  DEVELOPhENT   PLAN 
WIND-BIGHORN-CURKS   FORK 
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Table  VI-1 

Yellowstone  Basin  And  Adjacent  Coal   Area  Level   B  Study 

Display  Of  Beneficial   And  Adverse  Effects 

NED  Plan  -  Wind-Bighorn-Clarks  Fork 


PLAN  ELEMENT 


NATIONAL  ECO\:VIC  DEVOOPKENT 


ENVIRONYENTAL  QUALITY 


STATE-REGIONAL  0£VcLOP.'^:f<T 


SOCIAL  WELL-Bi::j: 


UIND  RIVER  BASIN 

Upper  Badwater  Creek  Project 
jr-rigation ,    flood   control, 
sedimeot  control   and  other 
purposes. 

(An   1.170  acne-feet  reservoir  on 
BaA<ater  Creek  will   provide 
supplemental   supplies  to  1,700 
Irrigated  acres.     Floods  and  re- 
sulting erosion  will   be  decreased 
along  the  main   stem  of  Badwater 
Creek.) 


First  Cost     $7/5.200 
Total  Annual  Cost     i51,150 
Annual   Benefits     S56.700 


Waterfowl   habitat  would  be  pro 
vidod  at  a   reservoir  with  a 
maximum  surface  area  of  70 
acres.     Improved  water  supplie' 
would  permit  better  water 
management   to  reduce  erosion 
from  irrigated  land.      About  70 
acres  of  range  land  would  be 
inundated.     Erosion  would  be 
increased,  during  the  con- 
struction and  revegetation 
period,  on  about  100  acres  of 
land. 


State-regional  benefits  from 
employment;  Induced  and  stem- 
mlng-from  activities;  and  net 
externalities  would  amount  to 
$109,300.  Losses  to  the  rest 
of  the  Nation  would  amount  to 
$31,200. 


Net   income  on   4  ranches  would 
be  increased  about   S36,000 
annually,  and  ranch  Income 
would  be  stabilized  by  the  Im- 
proved reliability  of  water 
supply.     Community  Income  would 
increase   SHO.OOO  annually.   tn< 
would  be  stablHred.     The  pro- 
ject would  generate  3  full-tlm 
Jobs,   and  would  provide  part- 
time  employment   for  several 
additional   people.      The  project 
will    pemrit  the   iinprove«nent  of 
the  communities  social,  cul- 
tural and  recreational   facili- 
ties.     The  project  will   provid 
a  needed  source  of  water  for 
fire  fighting,   and  will    redut» 
fire  hazards  by  extending  the 
green  vegetation  season. 


Upper  Beaver  Creek  Project 
Irrigation,   flood  control, 
sediment  control   and  other 
purposes. 

(A  14,500  acre-foot  reservoir 
will   provide  storage  for  a  supple 
mental    Irrigation  water  supply 

I  'for  1.213  acres  of  land,  and  a 
full    supply   for  1,587  acres. 
Flood  control   and  sediment  stor- 
.age  space  is  provided  in  the  re- 
servoir.     An  existing  canal   will 
be  enlarged   for  a  distance  of 
seven  miles,   and  an  8  mile  ex- 
tension will   be  constructed.) 


First  Costal. 500, 000 
Total   Annua), CostSl20. 100 
Annual   Benefits    S175.700 


Crow  Creek  Project 
irrigation  and  flood  control 

(10,000  acre-feet  reservoir, 
5,900  acre-feet   for  irrigation, 
and  4.100  acre-feet  for  silt   de- 
tention and  flood  control.      Five 
mile   long  canal    to  provide 
Supplemental   supply   to  1,200 
acres   and   full   supply   to  2,600 
acres.      Land   fs   privately 
Owned,  within  Wind   Indian   Reser- 
vation.) 


First  Cost     $1,212,700 


Annual   Equivalent  Cost 
S80.000 


Annual   Benefits     $151,850 


Waterfowl   habitat  will   be  pro- 
vided in   the  400  acre  reser- 
voir area.      The   reservoir  will 
have  a  permanent  pool   and  pro- 
vide a   fish  habitat.     Flows 
below  the   reservoir  will   be   In- 
creased during  low-flow  period* 
and  decreased  during  high-flow 
periods.     About   1,600  acres  of 
nonirrigated  hayland  and  range 
will    be  converted  to  irri- 
gated crop   land,  and  400  acres 
will   be  inundated.     Erosion 
will    be   increased  on   so^  500 
acres   during   the  construction 
and  revegetation  period,  but 
may  be  decreased  thereafter. 


Employment  impacts,  and  in- 
duced and  stemning-from  acti- 
vities will  increase  the  pro- 
ject benefitsto  $285,250,  al- 
though 552,500  of  the  regional 
oains  will  be  offset  by  losses 
to  the  rest  of  the  Nation. 


200-acre  storage  reservoir 
would  provide  habitat   for 
waterfowl.     Late  season 
irrigation  would  increase 
the  amount  and  duration  of 
green   forage   for  deer  and 
antelope,  possibly  at  some 
expense  to  the  State  for 
crop  damage  claims.      Im- 
proved water  supply  and 
irrigation  water  management 
would  reduce  erosion  on 
Irrigated  cropland.     About 
2ijO  acres  of  ranieldnd  would 
bs   converted  to   iinrs-je  use. 
and  2.600  would  be  converted 
to   Irrigated  hay  and  pas- 
ture.    Erosion  would  be  In- 
creased    during   the  con- 
struction and  revegetation 
period  on  about   300  acres. 
Water  depletions  will  be  In- 
creased about  6,500  acr«- 
feet  per  year. 


Net  income  on  5  ranches  wll  1 
be  Increased  about  $100,000 
annually,  and  the  ranchers 
annual    Income  will  be  stabil- 
ized because  of  the   improved 
reliability  of  crop  production. 
Cofimunity  Income  will   be  In- 
creased approximately  $365,000 
per  year,   and  will    also  be 
stabilized.     Seventeen  new  full 
time  Jobs  will   be  generated, 
and  part-time   help  requirements 
will   alleviate  undere(i«iloyiT>ent 
problems.      The   iirproved  w#t«r 
supply  will   provide  a  needed 
source  of  flrefighting  water. 
The   Increased  Income  will   per- 
mit beneficiaries   to  more 
actively  participate  in  social 
cultural,   recreational   and 
cowitunity  activities  of  the 
region.  


Employwent  impacts  and  in- 
duced benefits  will    Increase 
the  total  benefits   to 
$265,900  per  year. 


Net   income  on   13  ranches  would 
be   increased  about   $113,000 
annually.     Ranch   Income  would 
be  stabilized,  cofmunity   \r\com 
would  be  Increased  about 
$360,000  annually  because  of  In 
creased  employment  and  business 
generated  by  the  project  and 
cofwunity   Income  would  be  sta- 
bilized by  a  more  dependable 
agricultural  base.     Project 
operation  and  maintenance  end 
other  project  related  economic 
activities  will   provide  about 
17   futl-ti:^  jobs    in   the  commu- 
nity,   and  will    r:ore    fully 
utilwe  under-employed   labor 
resources   in   the  conmunlty  for 
part-time  jobs.     Increased   in- 
comes will   permit   irrproved  so- 
cial  services,  water  will   be 
available  for  fire-fighting  and 
and  other  uses.     The  flood 
threat  will  be  reduced,  provid- 
ing increased  security  for  6ntn 
stream  operations.    I 
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Table  VI-1 
(NED  Plan  -  continued) 


Hidden  Valley  Proj_ect 
ImgdCion 

(A   300  acre- foot  reservoir  to 
cated  along  the  Pilot  Cdna)  w1)1 
store  surplus   flows  during  per- 
iods of  low  deinand  for  release 
during  periods  of   high  demdnd 
Mhen   a   full    supply   is   not   avafl 
able  from  regular  flows   m  the 
canat.     Supplefnental   water  would 
be  provided   to  ?,362  acres.      The 
project  will  not   affect  the 
amount  of  diversion  Into  Pilot 
Canal.) 


ATrs'.^L  ECONOMIC  ::v;lc-  ■ 


Flr^t  Cost     $325,000 
Total  Annual  Cost     SZI .900 
Annual   Benefits     $114,200 


EWPCNVENTPl      QL'ALirv 


The  storage   reservoir  wUl   pro 
vide  Mdterfowl   habitat  on  4  to 
18  acres.      Improved   Irrigation 
managetnent  will    reduce  erosion 
on  about  2,000  acres  of  Irri- 
gated land.      About   20  acres  of 
land  would  be  converted   from 
range  to  water  storage  use. 
Erosion  would  be   Ircreased, 
during  the  construction  and  rC' 
vegetation  period,  on  about 
20  acres.    Water  depletions 
would  increase  about  300  acre- 
feet  per  year. 


SrATE-REGIQNAL   DEVELOPMENT 


Employment  Impacts,  Induced 
and  steiTwIng-from  benefits, 
and  net  externalities,  less 
related  costs,  will  result  In 
a  net  regional  benefit  of 
about  $255,000.  These  bene- 
fits would  be  partially  off- 
set by  $12,200  of  losses  to 
the  rest  of  the  Nation. 


SOCIAL   U'£LL-3£ 


Net  Income  to  about   10  ranches 
would  be   Increased   atxiut 
$104,000  annually,   and  ranch 
Income  would  be  stabilized  by 
the   Improved  water  supply. 
ComTRjnlty  Income  would  be   In- 
creased about  $315,000  annu- 
ally  by  the   Increased  employ- 
ment and  business  generated  by 
the   Improved  project   conditions 
and  community  Income  would  also 
be  stabilized  by  the   Improved 
reliability  of  agricultural    In 
come.     The  project  will   gene- 
rate about  14  full-time  jobs   In 
the  conwunlty,   and  provide 
better  use  of  the  areas  under- 
employed  resource. 


Huddy  Ridge  Area 

irrigation 

(Provide   Irrigation  water  to  an 
undeveloped  portion  of  the  Third 
Division  of  the  existing   Rtvertor 
Unit.      A  gravity  system  would 
supply  water  from  the  Wyoming  Ca- 
nal   to  9,000  irrigable  acres. 
An  additional   9,000  acres   for 
potential    sprinkler  Irriqation 
may  be  provided  by  capturin<j  and 
reusing  drainage  water  from  a 
currently  operating  portion  of 
the  Riverton  Unit.) 


First  Cost     $13,000,000 
Total   Annual   Cost     $895,000 
Annual    Benefits     $910,000 


Project  will   create  potential 
for  Improved  upland  game  hunt- 
ing.     Drains,  canals   and  other 
features   of   the   irrigation  syS' 
terns  will   provide  increased 
habitat   for  small    aquatic   fur- 
bearing  animals  and  upland  game 
birds.      Irrigation  will    in- 
crease  the  value  and  produc- 
tivity of  the  land  due  to  the 
use  of  irrigation   in  the  dry 
months.      Project  will    create 
the   visual   effect  of   irrigation 
fiicillties.   lands,   and  driins. 
Change   in  terrain  due  to  Irrl- 
(jition     and  new  farming  methods 
would  change  natural   habitat 
for  wildlife.      Return   flows 
would  increase  amount  of   silt 
deposited  in  Boysen  Reservoir 


In  addition  to  the  NED 
benefits,  the  project  will 
generate  $1,626,859  as  a  re- 
sult of  Increased  envloymetit 
income.   Induced  business   In 
the  region  and  other  secondary 
effects. 


Fremont  County  has  had  one  of 
the  highest  unemployment  rates 
In  Wyoming,  ahd  has  had  a  ds- 
crease  In  rural  poptlation. 
Project  would  encourage  75  to 
100  additional    farm  famlliet  to 
move   Into  or  remain   In  the  area 
Project  would  provide  work  for 
40  construction-related  people 
during  the  4-year  construction 
period.      Ranch  and  comnunlty  In 
come  would  becofne  stabilized  by 
more  dependable  agricultural 
production.     Some  landowners 
may  have  Irrigation  features 
cross   their  land  and   not 
receive  the  benefits  of  the 
irrigation. 


Popo  Agie  Rlyei"  Recreation 
Scenic  and  Recreational 


Component   1-  North,   Middle, 
and  Little  Popo  Agie  above  Nation 
si   Forest  boundary. 

(Designates   these  streams  as 
icenic  and  Recreation  Rivers,    un- 
ler  Forest  Service  Hanagement. 
IJd  one  minor  access   area.) 


First  Cost     $60,000 


Annual    Equivalent  Cost 
$45,400 


Annual   Benefits     $78,100 


Fhe  scenic  beauty  along  29 
nlles  of  U.S.    Forest  Servlce- 
nanaged  scenic  and  recreation 
'iver  will   be  preserved.     The 
;9  miles  of  stream  will   be  pre" 
ierved  as   free  flowing.     A 
ligher  level   of  recreation  Is 
jffset  by  protection  of  re- 
iources.     Interpretation  en- 
lances  public  use  value.     Pre- 
lent  or  future  endangered  or 
:hreatened  species  of  wildlife 
ind  vegetation  will   be  Iden- 
:ified  and  protected.     Water 
luality  will   be   inproved  due  to 
increased  and  Irproved  sanitary 
'acuities.     State  standards 
nil   be  met.     Scenic,   recrea- 
:lon,  and  wildlife  options  will 
le  maintained.     Scenic  and  re- 
ireatlonal  values  will  be  pre- 
ierved  and  enhanced.     Future 
levelopment  choices  will   be 
ost. 


t.   a/    Does  not  Include  Fish  and  M 


Idllfe  btnefltt. 


In  addition  to  the  NED  bene- 
fits,  the  project  will   gene- 
rate In   regional   benefits 
$35,000  as  a   result  of  in- 
creased employment  benefits 
and   575,000  as  a   result  of 
Induced  business  In  the  area 
and  other  secondary  effects. 


The  project  with  Its  new  faci- 
lities win  relieve  pressure 
on  existing  facilities  and 
provide  for  a  better  quality 
of  recreational   experience. 
Operation  and  nalntenance  of  .t 
new  facilities  will   create 
additional  part-time  Jobs. 
Local   business  establishments 
will  profit  from  increased 
tourist  trade. 


bjnd  Hesa  Project 

'wildlife  habitat  and  irrlga- 
t  ion 

(Two  inwll  reservoirs  for  wild- 
lit  f»  hjNitat,  and  1 .€S0  drr^^  Qt 
sprinxler  Irrijation  to  provi.le 
wildlife  feed  crops,  or  to  be 
harvested  as  circumstances  each 
year  dictate.) 


iFirst  Cost     $1,429,000 


Annual    Equivalent  Cost 

S'J'».i30 


Annual    Denef-ts     SM9,;^'0 


Farming  of  the  area  could  leave 
large  areas  eiposed  to  wind 
erosion    ('uring  the    fill,   winter 
■in-l   spring.      The  Vi   Soils 
.la^si  ficat  i'^n   >'iows   that   the 
i>i>fdo("injnt   siils  of   tht  .nea 
are  pronff   to  wind  erosinn.      Ine 
two  small    reservoirs  will   prO' 
vide  nesting  habitat   for 
Canada  Ceese  that   is  expected 
to   result    In   the  annual   pro- 
duction of  about   250-300  gos- 
lings per  year  by    1982,      The 
ponds  will    also  provide   resting 
areas   for  migrant  water   fowl. 
The   irrigated  area  will    pro- 
de  a  more  accessible   feed 
Supply   for  the  water   fowl, 
llnharvested  crops   and  fringe 
reas  will    provide  habitat  ne 
cessary   for   Increased  product lo  i 
3f  pheasants,  hungarljn  Par- 
tridge,  and  other  upland  game 
and  songbirds- 


In  addition   to  the  direct  user 
(NED)   benefits,   the  project 
would  create  employment  bene- 
fit's of  about    $62,000  per  ye^r 
and   ind(jc»»d  and  stemming   tnm 
heneflti  o'  jbout   $162,000. 
The  regional   cost-benefit 
ratio  would  be  about  2.7  to  1. 


The  Increased  Irrigated  acre 
age  would  Increase  the  total 
agricultural  returns  to  the 
area  by  about  $120,000  per  year 
Commujiity  Income  would  increase 
by  Jbout  5224.500  annually  due 
to  increased  employment  and  but 
iness  generated  by  the  project 
Installations  and  operations. 
Project  Installation,  operation 
and  maintenance  will  provide 
Increased  full-time  employment, 
and  Increased  agricultural  out- 
put will  create  new  seasonal 
on-farm  Jobs  and  generate  addi- 
tional full-time  Jobs  in  the 
agribusiness  Industry  of  the 
gion.  The  enhanced  wildlife 
production  will  pVtivlde  the  bas 
for  increased  employment  1n  the 
service  sectors  dealing  with 
tourism  and  hunting.  Increase<l 
Income  would  allow  beneflciarit 
to  0X1  re  actively  participate  in 
social,  cultural,  recreational, 
and  community  activities  of  the 
region.  The  Increased  wildl If* 
population  would  provide  In- 
creased opporti*t1ty  for  view- 
ing wildlife  as  well  as  In- 
creased hunting. 
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?LA\  ELEVEN 


NATIONAL  ECONOMIC  D£VELO?KENT 


ENV^PQ^<^fHNTAl      QUALITY 


STATE-RcGIONAL  DEVELQPKgNT 


SOCIAL  WiLL-3£ING 


Tjylor-Dutch  Flat  Project 
Irrigation 

(The  existing  Taylor,  Dutch  Flat 
«nd  Cemetery  ditches  would  be 
coffhined  Into  a  concrete-Hned 
cinal,  and  other  system  Impnjve- 
ments  would  be  made  In   the  water 
supply  system  for  3,000  acres.) 


First  Cost     S169,200 
Total  Annual   Cost     $15,390 
A/inual   Benefits     (40,140 


BIGHORN  SU88ASIN: 

Bighorn  Unit  ^ 
Irrigation 

(The  Bighorn   Unit  would  supply 
Irrigation  water  for  1.730  acres 
Of  irrigable  land  in   two  sepa- 
rate areas.     The  project  would 
require  three  pumping  plants. 
Ilg  Horn  Canal  would  be  en- 
larged to  provide  additional 
capacity  of  35  cubic  feet  per 
Second  in  addition   to   its  pre- 
sent capacity  of  450  cubic  feet 
per  second.     Enlarging  the  ca- 
nal  would  involve  some  widening 
of  short  reaches,  building  up 
the   lower  bank,   cleaning,   and 
improving  or  replacing  major 
structures. ) 


irosion  will   be  decreased  as 
^anlts   are  stabilized  and   seep 
age  problems  reduced.     Alkaline 
soil   conditions  caused  by  canal 
seepage  may  be  reduced  over 
time.      The  anount  of   land  used 
for  ditches  would  be  reduced 
illghtly  by  combining  and  lin- 
ing two  ditches  through  a  two- 
'e  stretch. 


In  addition  to  the  NED  bene- 
fits,  regional   benefits   (net) 
from  employment    impacts,   in- 
duced and  stemlnq   from 
activities,  and  externalities 
would  amount   to  S72,940  per 
year.     Losses  to  the  rest  of 
the  nation  would  amount  to 
$7,410  per  -^^^r. 


Net   income  on  ?0  ranches  would 
be  Increased  about  S32,000 
annually,    and   ranch    Inccne 
would  be  stabilized  by  mre  re- 
liable crop  production.      COftw»- 
unliy   income  would   Increase  an 
average  of  $100,000  annually  b« 
cause  of  Increased  e«nployment 
and  business  activity,  and 
would  be  stabilized.     About  5 
new  full-time  Jobs  would  be 
created  by  the  project,   and 
better  use  would  be  made  of  th» 
areas  undereirfiloyed  because 
some  part  time   labor  would  be 
needed. 


Bighorn  Unit-Area  No.    1 
First  Cost     $1,794,000 
Total   Annual    Cost     $117,100 
Annual   Benefits     $123,600 

Bighorn  Unit-Area  Tlo.    1 
First  Cost     $1,132,400 
Total   Annual   Cost     $76,500 
Annual   Benefits     $125,700 


Water  quality  would  be  affect- 
ed by  Increase  in  salinity 
due  to  return   flows.      Some  up- 
land game  bird  habitat   and 
some  aquatic  fur  animal   hab- 
itat would  be  created   in  can- 
als and  laterals.     Waste 
grains  would  provide  waterfowl 
food. 

Strutting 
grounds  of  sage  grouse  would 
be  eliminated   in   irrigated 
areas.      The  project  would 
create  visual  effects  of  can- 
als,   laterals,   diversion  dams, 
pumping  plants,  and  access 
roads. 


The  project  will   generate 
3234,300  in   regional   benefits 
from  Bighorn  Unit-Area  ho.    1. 
This   Is  a  result  of  Increased 
employment   income,    Induced 
business   In   the  region  and 
other  secondary  effects. 


The  corresponding  regional 
benefits  for  Bighorn  Unit- 
Area  No.   2  are  $241,800. 


Employment  of  construction 
workers  would  vary  from  5  to 
60  during  a   two  yt^^r  or  longer 
construction  period.     Some 
worker?  would  be   inported,  but 
most  workers  would  be  hired  f ro*  i 
the  local   and  adjacent  areas. 
Area  schools  would  have  to 
accomodate  children  of  the  Im- 
ported workers.      Persons  on 
fixed  incon^es  could  have  re- 
duced buying  p»#er  If  local 
prices   increase  during  construe 
tion  activity.     There  would  be 
in   Increase   in  commercial    facll 
ities  and  services  needed  to 
jupply  the  requirements  of  in- 
:reased   irrigation   farming  and 
to  process  the   increased  produce 
iatisfying  these  needs  would       1 
itrengthen   the  employmentbase    I 
in  the  area.  I 


Buffalo  Bill   Enlargement 
Multipurpose 

(Raising  Buffalo  Bill    Dam  25  K. 
from  Its   present  height  of  5.370 
feet  win   provide  a   f  i  m  yield 
of  74,000  acre-feet  annually, 
for  multipurpose  uses.     The  to- 
tal  regulated  storage  capacity 
will   be   increased  271,300  acre- 
feet  for  a   total   of  695,400  acre 
feet.      Maximum  surface  area  will 
be  Increased  from  6,691   acres  to 
9,780  acres.     The  existing  5.6 
megawatt  Shoshone  powerplant  Is 
obsolete,   and  will   be  replaced 
with  a  new  powerplant  with  a 
capacity  of  20  megawatts.     The 
SDlllway  capacity  will  be  en- 
Tarqed  from  18.000  ft^'s   to 
66,850  ft^/s.     Water  releases 
through  Heart  Mountain  will    al- 
low an  additional   annual   genera- 
tion of   14.9  million   kilowatt 
hours.     A  visitor  center  will 
be  constructed  at  the   left 
abutment  of  the   raised  dam. 


First  Cost     $3J),669,000 
Total  Annual  Cost    $2.1ffi.000 
Annual   Benefits     $2,568,000 


In  addition  to  the  NED  bene- 
fits,   regional   employment   bene 
fits  of  $1,559,000  and  region- 
al   induced  and  stenming  from 
benefits  of  $341,000  will 
accrue. 


Fishing  opportunity  on  and 
below  the  reservoir  would  be 
increased  by  9.700  fisherman- 
days.      The  use  of   1,600  acres 
of  Irrigated  land  and  520  ac- 
res of  pasture  will   be  changed 
to  water  storage.     Public  and 
private  recreational   faci- 
lities would  be  relocated  and 
Improved.     The  dan  has  been 
declared  a  National   Historic 
Landmark  an'i  mofil  f  ira^ion  will 
alter  It  some  what,  but  will 
prevent  its  overtopping  during 
maximum  probable  flood  condi- 
tions.    Seven  archeologlcal 
sites  In  the  reservoir  area 
could  6e  altered  by  pre-con- 
struction   Investigation  and 
excavation  as  appropriate. 
Minimum  flows  between  the  dam 
and  Heart  Mountain   Powerplant 
would  be   increased  from  50  to 
100   ft  Vs.  and   from  50  to  250 
ftvs  below  the  powerplant. 
Shoreline  will   be  Increased 
4  miles,   and  water  surface 
area  will   be    increased  a  nor- 
mal  maximum  of  3,089  acres. 
Losi  of    inufiflated  vegetation 
would  result  in  a  loss  of 

wildlife  population.      The 
North  Fork  and  the  South  Fork 
of  the  Shoshone   River  would 
have  1.3  and  0.6  miles  re- 
spectfully,   inundated.      The 
enlargement  will   decrease 
flood  hazards  and  flood  losses 
below  the  dam. 

a/     This  enlargement  will   provide  additional  water  for  many  purposes   Including  Irrigation,   Instream  flow,  municipal   and  industrial   Supply,   and 
power.     Development  should  be  designed  to  provide  optimum  benefits  to  the  Cody  area  -  see  Chapter  v  for  a  discussion  of  alternatives. 


Employment  of  construction 
workers  would  vary   from  20  to 
250  during  the   5  year  con- 
struction period.      Most  worker 
would  be  imported  but  some 
semiskilled  and  unskilled  work 
ers  would  be  effployed  from  lo- 
cal  forces.     School-age  child- 
ren of  construction  workers 
could  number  fnm  20  to  200 
during  the  5  year  construction 
period.     Local   schools  would 
have  to  acconnodate  these  stu- 
dents.    Persons  on  fUed   in- 
comes could  have  reduced  buyln; 
power  if  local   prices   increase 
during  construction  activity. 
Visitor  center  with  audio  and 
visual   displays  would  provide 
historical   and  cultural    Infor- 
mation about   the  dam,   reservoir 
and  Surrounding  area. 
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NATIONAL  ECONOMIC  DEVELOPMENT         ENVIRONMENTR      :;jALITY 


STATE-REGIONAL   DEVELOPMENT 


SOCIAL  WELL-BEING 


Cody  Canal   Rehabilitation 


1rrlgat1or  and  other  purposes 

(The  project  Involves  rehabili- 
tation of  the  Cody  Canal. 

construction 
of  a  delivery  canal   from  the 
Heart  Mountain  Tunnel   bifurca- 
tion works   to   the  Cody  Canal 
near  Sulphur  Creek,  and  provi- 
sion of  facilities  to  serve 
2,000  acres  of  new  irrigation. 
Further  studies  may  indicate 
some  desirable  changes   In  the 
delivery  system  for  the  upper 
portion. ) 


First  Cost     $3,067,500 
Total  Annual   Cost     $398,000 
Annual  Benefits     $382,600 


Land  use  and  cover  on  about 
2,000  acres  would  be  changed 
from  non-Irrigated  range  to 
irrigated  hay,  pasture  and 
grain.      About  20  acres  of  range 
would  be  converted  to  canal 
use.     The  increased  Irrigation 
will   create  an  additional   con- 
sumptive use  of  about  4,500 
acre-feet  per  year,   but  this 
will  not  materially  affect 
streamflows  because  of  the  flow 
regulation  at   Buffalo  6111    Dam, 
The  potential    for  recreational 
developrnent  at  Beck  Lake  would 
be  enhanced.     The  city  of  Cody 
water  supply  system  would  be 
assured  of  needed  supplies. 
Stream  depletion  would  be  in- 
creased by  4,500  acre-feet  per 
year. 


State-regional   benefits   In 
addition  to  those  listed  under 
the  NED  account,  would  be: 
Employment   Impact     $143,000 
Induced  benefits         682,000 
Externalities  42,000 

$867,000 
About  $107,100  of  these 
benefits  will   accrue  to  areas 
outside  of  the  Yellowstone 
basin. 


Improved  reliability  of  crop 
production  will   stabilize  and 
increase  net   ranch   Income  by 
$150,000  annually  and  will    sta- 
bilize and  increase  cormunity 
income  by  about   $1,000,000 
annually.     About  53  new 
Jobs  will   be  created  in  the 
project  area,  and  the  need  for 
some  part-time  help  will   re- 
sult in  better  use  of  the  un- 
deremployed.    Additional  water 
will   be  available  for  fire 
fighting,  and  rural   fire  ha- 
zards will   be  reduced  by  pro- 
longing the  period  of  green 
vegetation.     Added  income  will 
permit  more  participation  In 
social,  cultural,   recreational 
and  cornnunity  activities.     An 
added  potential    for  recrea- 
tional  development  will   be  prO' 
vided  at  Beck  Lake. 


Cody  Pump  Area 
irrigation 

(Two  pumping  plants,  one  a  re- 
lift  plant,  would  pump  water 
from  Heart  Mountain  Canal    to 
supply  610  acres  with   Irrigation 
water.     Other  structures   In- 
volved would  be  a   lateral   and  a 
channel   connecting  the  2  plants, 
and  a   lateral   for  discharge  from 
the  second  plant.     Waste  water 
would  be  carried  under  the  Heart 
Mountain  Canal   through  two 
existing  drainage  culverts.) 


First  Cost     $532,700 
Total   Annual    Cost     $37,200 
Annual   Benefits     $73,300 


Water  quality  would  be  affected 
by  Increase  In  salinity  due  to 
return  flows.     Some  upland 
game  bird  habitat  and  some 
aquatic  fur  animal   habitat 
would  be  created   in  canals  and 
laterals.     Waste  grains  would 
provide  waterfowl    food. 
Strutting  grounds   of  sage 
grouse  would  be  ellniinated    in 
irrigated  areas        I'le   iirciect 
would  create  the   i-iiual   effect 
of  canals,   laterals,   pumping 
plants  and  access   roads. 


In  addition  to  the  NED  bene- 
fits, the  project  will   gene- 
rate $32,100  in  regional 
benefits  as  a  result  of  in- 
creased employment  Income,   in- 
duced business   in  the   region 
and  other  secondary  effects. 


Employment  of  workers  would 
vary  from  5  to  15  during  the 
construction  period.     Most 
workers  would  be  from  local   and 
adjacent  areas.     The  project 
would  add  its  share  to  the  de- 
mand for  corunerclal   facilities 
and  services  needed  to  supply 
the  requirements  of  increased 
irrigation  farming. 


Crooked  Creek  Project 
irrigation 

{The  project  involves  drilling 
of  up  to  ten  deep  wells  to  pro- 
vide supplemental   irrigation 
water  to  1,400  acres  of  land.) 


First  Cost      $317,000 
Total  Annual   Cost     $26,300 
Annual   Benefits     $32,200 


Sunnier  streamflow  would  be   in- 
creased  in  about  8  miles  of 
Crooked  Creek.      Land  use  and 
cover  will   change  from  dry 
rangeland  to  irrigated  hayland 
on  about  250  acres.    Stream 
flows  will   be  depleted  about 
1,000  acre-feet  per  year. 


Regional  benefits  from  labor 
impacts,  induced  business  and 
other  factors  will  amount  to 
about  $66,400  in  addition  to 
the  NED  benefits. 


Net  income  on  6  ranches  will 
be  increased  about  $16,600 
annually,  and  ranch  income 
will   be  stabilized  by  the  more 
reliable  crop  production. 
Cotimunity  Income  will    increase 
about  $80,000  per  year,  and 
will   also  be  stabilized  by  the 
business   resulting  from  Im- 
proved crop  production.      The 
development  will   result  In  4 
new  full-time  jobs,  and  a  need 
for  additional   part-time  help. 
The  added  income  will   permit 
area  residents   to  more  fully 
enjoy  the  social,  cultural, 
recreational   and  conmunity 
activities   In  the  region. 


Gooseberry  Creek  Project 
irrigation  and  other 
purposes 

(A  3,700  acre-foot  offstream  re- 
servoir will   be  supplied  by  a 
feeder  canal    from  Gooseberry 
Creek,  to  provide  a  supplemental 
water  supply  to  2.100  acres.     A 
small   diversion  dam  will   be  re- 
quired.    Water  will   be  delivered 
to  the   land  through  existing 
systems. ) 


Total   Cost     $1,123,300 

Total   Annual    Cost     $74,900 
Annual   Benefits     $106,500 


Up   to   150  acres  of  waterfowl 
habitat  would  be  provided  by 
the  reservoir.     Late  season 
irrigation  would  provide 
additional   green   forage  that 
would  benefit  wildlife  on  2,610 
acres.      Imjiroved  water  manage- 
ment  opportunity  should  result 
in   reduced  erosion   from  irri- 
gated land.     About   ?no  acres 
of  rangeland  would  be  converted 
to  storage  use.     I'-nsion  wtiuld 
be  increased,  dijr  mu  Uip  con- 
struction period,  on  dbout   100 
acres.      A   two-mile   long  canal 
might   limit  some  wildlife 
movement,  but  would  also  pro- 
ride  Increased  wildlife  for- 
age. 


In  addition  to  the  NED  benefit 
there  would  be   regional   bene- 
fits  resulting  from  increased 
employment,   induced  business, 
that  would  amount  to  about 
$104,500.     These  benefits 
would  be  partially  offset  by 
losses  of  $35,800  to  the  rest 
of  the  Nation. 


Net   income  on  22  ranches  will 
be  Increased  by  $55,000  annu- 
ally and  the  ranchers'    Income 
will   be  stabilized  by  more  re- 
liable production.     Conmunity 
Income  will    Increase  about 
$200,000  annually,  and  will   be 
more  reliable.     About  2  new 
jobs  will   be  available  as  a  re- 
sult of  the  development,  and 
some  additional   part-time  help 
will   be  needed.      Increased  in- 
come will   permit  more  partici- 
pation  in  cultural   and  recrea- 
tional  activities   In  the  area. 
The   reservoir  will   provide  a 
needed  reliable  source  of  fire- 
fighting  water  and  the  pro- 
longed "green"   season  will   re- 
duce fire  hazards   in  the  area. 
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ENVIRONMENTAL      QUALITY 
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SOCIAL  WELL-BEING 


Greybull   Flat  Unit 
Irrigation 

(A  single  pumping  plant  with  2 
electrically  driven  pumps  would 
pump  water  from  the  Bighorn  Rivei 
to  960  acres,  which  are  sub- 
divided  into  7  farm  units  of 
Irrigable   land.     Water  would  be 
discharged   into  a  canal   that 
would  extend  3.2  miles  and  have 
an   initial   capacity  of  20  cubic 
feet  per  second.     The  only  ma- 
jor structure  in  the  canal  would 
be  a  siphon  across  a  coulee.) 


First  Cost     $887,200 
Total   Annual  Cost     $63,200 
Annual    Benefits      5140,800 


Water  quality  would  be  affected 
by  increase   in  salinity  due  to 
return   flows.     Some  upland 
game  bird  habitat  and  some 
aquatic  fur  animal   habitat 
would  be  created  in  canals 
and   laterals.     Waste  grains 
would  provide  waterfowl    food. 
Strutting  grounds   of  sage 
grouse     would  be  eliminated  in 
irrigated  areas.      The   project 
would  create  the  visual  effect 
of  canals,   laterals,  diversion 
dams,   pumping  plants,  and 
access  roads. 


In  addition  to  the  NED  bene- 
fits,  the  project  would  gene- 
rate $257,100  in  enployment 
and  Induced  and  stemming  from 
benefits. 


Employment  of  construction 
irorkers  would  vary  from  5  to  20 
luring  the  21   month  or  longer 
onstruction  period.     Host 
workers  would  be   from  local 
and  adjacent  areas.     The  pro- 
ject will  add  its  share  to 
the  demand   for  services   and 
coimerclal    facilities  needed 
to  supply  the  requirements  of 
increased  irrigated  famring. 


Lower  Greybull   River 
drainage 

(Drainage  system  including  both 
open  and  closed  drains  to  pro- 
vide drainage  for  21,200  acres 
Of  irrigated  land  that   is  suffer- 
ing from  decreased  production.) 


First  Cost     $5,265,000 
Total   Annual   Cost     $380,400 
Annual   Benefits     $933,200 


After  initial   drainage,   return 
flows   should  contain   lower 
concentration  of  soluble  salts 
About  6.000  acres  of  wet  pas- 
ture will    become  available  for 
cultivation.      Recreational   and 
Idlife  values  will   be  protect 
ed  and  probably  enhanced. 


In  addition  to  the  NED  benefit^ 
the  project  will  generate 
$1,599,300  in   regional   benefltj 
as  a  result  of  increased  em- 
ployment  income,   induced  busi 
ness   in   the  region  and  other 
secondary  effects. 


Net  income  on   175  ranches 
would  be  increased  about 
$760,000  annually  and  comnu- 
nlty  Income  would  be  Increased 
an  average  of  $2,500,000  annu- 
ally because  of  increased  em- 
ployment and  business  gene- 
rated by  the  project.     Ranch 
and  conmunity   income  would  be- 
come stabilized  by  more  de- 
pendable agricultural   produc- 
tion.     Project   installation 
would  create  dn  average  of  45 
full-time  jobs,  and  about  65 
seasonal   on-farm  jobs.      In- 
creased  income  will    allow 
beneficiaries   to  more  actively 
participate   in  social,  cul- 
tural , recreational       and  coffin- 
unity  activities,  and  make 
wildlife  activities  more 
available  to  residents. 


Lakeview  Canal   Rehabilitation 
irrigation 

(Six  major  structures  would  be 
replaced,  about  3  miles  of  canal 
and  3  miles  of  lateral  would  be 
lined,   and  canal   stabilization 
and  delivery  structures  would  be 
improved       for  the  benefit  of 
about  9,000  acres  of  irrigated 
land.) 


Total   Cost     $1,248,000 
Total   Annual   Cost     $108,570 
Annual    Benefits      $114,890 


About  3  miles  of  canal   and  3 
miles  of  lateral   presently   in 
partially  vegetated  condition 
will   be  lined     with  concrete, 
and  short  sections  of  laterals 
will   be  replaced  with  conduit. 
Return  flow  from  canal   seepage 
will    be  decreased,  but  total 
depletions  will   not  be  mater- 
ially affected. 


The  development  will   generate 
about  $128,280  of  reoional 
benefits  annually,   in  addition 
to  the  NEO  benefits  listed   in 
column  two.     These  regional 
effects  will   be  partially  off- 
set by  a  loss  of  $48,340  to 
the  rest  of  the  Nation. 


Net  ranch  income  will    increase 
about  $5S,000  and  coirmunity  in- 
come will    increase  about 
$250,000  annually,  and  both  in- 
comes will  be  stabilized  as  a 
result  of  the  improved  relia- 
bility of  crop  production. 
Fifteen  new  full-time  jobs  will 
result  from  the  rehabilitation 
and  there  will   be  some  added 
demand  for  part-time  labor.    In- 
creased income  will   permit  more 
participation  1n  the  social, 
cultural,   recreational   and 
conmunity  activities  of  the 
region. 


Lateral  H-103  Improvement 
irrigation 

(Lateral  H-103  on  the  Heart 
Mountain   irrigation  system  would 
Ibe  converted   to  a  closed  pipe 
Isystem  to   improve  water  delivery 
and  use  efficiencies,  and  to  pro- 
vide pressure  head  for  sprinklinq 
about   1.000  acres  of  land  pre- 
sently irrigated  from  ditch  sys- 
tems. J 


Total   Cost     $600,000 
Total   Annual   Cost     $60,620 
Annua)   Benefits     $62,310 


Open   irrigation  ditches  and 
canals  would  be  replaced  with 
closed  pipelines  and  sprinkler 
systems.      Land  surface  cur- 
rently used  for  open  ditches 
would  be  cropped.   Seepage  from 
canals  would  be  eliminated. 


State-regional   benefits  from 
the  development,   in  addition 
to  the  NED  benefits,  would 
amount  to  $19,700  per  year. 
State-regional  costs,  however 
would  be  $18,650. 


''let  income  to  15  ranches  would 
Increase  by  $25,000  annually, 
and  conmunity  income  would  in- 
crease by  $44,000.     The  develop' 
nent  would  help  stabilize  the 
area  and  regional   econoniy 
through  more  reliable  crop  pro- 

ction.      Two  new  jobs  would 
tie  created,  and  some  part-time 
help  needs  would  alleviate  un- 
deremployment conditions   in  the 
area.      Increased  income  would 
sermit  greater  use  of  cultural, 
recreational,  social  and  conm- 
jnity  activities  by  the  bene- 
ficiaries of  the  development. 
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Table  VI-1 
CNED  Plan  -  continued) 


f\>WEU^' 


latefaT   R-9|«  Jwproveingnt 
Iprlqjtion 

(About   15.000   feet  of  concrett 
canal    lining  and   1,^00  feet  of 
I  l>urle'1  pipe  Mill   be   Instjlled  to 
■   replace  txlstlng  cindls. 
I    Iffprowtd  ff-anjqedwnt  practlct* 
;    Includtnq    \and    levttlnf)  will    tw 
i    Instigated. ) 

NOTE;     This   l^prosien^nr  was  be- 
ing  Installed  In   1976  and   1077. 

!   It   Is   Included  here  because   U 
had  not  be<>n   undertaken  at   the 

I  time   t^e  study  nas    initiated. 


■;t:C'.AI   ECO\a:-'IC  C£Vg'.Cr.*':-<T 


Total  Cost     Sn?,700 
First  Annua)   Cost     S10.4S0 
Annual   Benefits     SI?. 6]$ 


ENVI?:-.-=N"JL     C^'ALITY 


STATd-REGIC'iAL   CViUQPrZ'^T 


Areas  of  natural   beauty  would     Increased   Income  and  economic 
be  enhanced  by  reduced  k*p»d        jstablltty   Induced  by  the  pro- 


9r:«th  on  canal   banks,  ellni' 
(nation  of  spoil   binhs.   reveq- 
etatlon  of  canal   areas.     Canal 
erosion  would  be   reduced,  wateff^e^ef  t  ts 
table  would  be   lowered  on   33 
acres   and  productivity  en- 
hanced, water  Insses  would  be 
reduced,   and  return   flows 
woiiU  be   reduced.      WItdltfe 
habitat   along  the  canal   banks 
would  be  stabalUed. 


Ject    Improwenents  will   result 
In  net   regional   benefits  of 
S7,33S   in  addition  to  the  NEO 


SOCIAL  VEU-3£liG 


The  net  Income  to  the  area  will 
be  Increased  by  S-l?.635  per 
year,  and  the  increased 
stability  will  benefft  both  tM 
Irrigators  and  the  coninonity 
(n  general. 


north  Fork  Shoshooe  River  Recrea- 
tion 

Coi^^ponent  1   -  North  Absaroka 
WiHe-'ness  boundary  to  eastern 
National   Forest  boundary 
Scrnic  &  flacrejtl Jnal    River 


(Proposed  administrative  tiesM- 
nitlon  as  U.S.  foreit  Service 
^ilniolstered  Recreational  River 
with  2  m^jor  access  sites  ana  1 
minor  access  area.  No  land  ac- 
quisition Is  necessiry  since 
this  portion  of  the  river  flows 
entirely  within  Federal    lands.) 


First  Cost     S372.000 


Annual    Equivalent  Cost 

$77.0CO 


Annual    Benefits     $190,100 


The  scenic  beauty  along  26 
miles  of  U.S.   Forest  Servlce- 
n-anaqed  scenjc  and  recreation 
river  will   be  preserved.    Twenty 
six  nlles  of  free   flowing 
stream*  will   be  preserved.     A 
hicher  level   of  recreation   Is 
offset  by  protection  of  re- 
sourci.      Interpretation  enhance: 
public  use  value.     Present  or 
futurt  endangered  species  of 
wllJllfe  and  veqetation  will  be 
identified  and  protected.     Wa- 
ter quality  will   be   iirproved 
due  to  Increased  and  Improved 
sanitary  facilities.     State 
standards  will   be  rret.     Scenic, 
recreational  and  wildlife  oo- 
tlons  will   be  maintained.   Sceni 
and  recreational   values  will   be 
oreserved  and  enhanced.     Future 
development  choices  will  be 
lost. 


In  addition  to  the  NEO  bene- 
fits  the  project  will  generate 
$65,000  as  a  result  of  In- 
creased enployrnent  Income,  and 
$?00,000  35   a   result  of  in- 
duced business   In  the  region 
and  other  secondary  effects. 


The  river  and  US  environment 
offer  visitors  recreation  oppor- 
tunities  In  fishing,   hunting, 
camping,  picnicking,   slghtstf 
ng,   river  floating,  nature 
study,   and  oth«r  water  related 
activities.     Tne  pleasures 
associated  with  rlver-orlenttd 
recreation  are  Important  to  so- 
cial well   being.     Recreation 
opportunities  along  pleasant 
streams  renew  human   vitality. 
Hany  visitors  bound  for  Yellow* 
stone   spend  some  time   along  tho 
Shoshone  River  before  entering 
the  park.     Local   business  es- 
tablishrr^nts  will    profit   from 
increased  tourtst  trade. 


Nowood  River  Ptxtject 
Irrigation,    flood"protectlon. 
and  recreation 

(fln   18.000  acre-foot  storage 
structure  will   provide  Irrlgatlor 
witer   for  3.000  acrei.    reduce 
stredi"bank  erosion,   and  provide 
recreation  opportunity  and   flood 
protection. ) 


First  tost     SI .018.000 
Total   Annual   Crtst     $98,100 
Annual   Benefit,     $192,100 


Sj<]e  Creek-Pryor  Mountain  first  Cost     $1,361,700 

ProJ.;ct 

irrigation  Total  Annual   Cost     $90,700 

(A   I  .  luO  acre-foot   reservoir  thjf    inniMl    Llr-oefirn      SifJ^.SOO 
will    111   in  r*ii,jUtipn  of  i-an-il     ' 
f'on     'n.J    -tBM'try   of    .(iter   tl 

i.'inn  ices  of  irriiated  Un<l.  : 
About  6i2  dtre%  will  he  provid*^d! 
with  effective  draln-ige.)  I 


Irrigation  water  storage  would 
provide  habitat  for  waterfowl 
and   fish,  and   Increase  green 
forage   for  wildlife.      Stream- 
bank  erosion  and   improved 
water  quality  will    result. 
Erosion  during  construction 
and  revegetatlon  would  be  In- 
creased on  about  200  acres. 
About   3.000  acres  of  rangeland 
will   be  changed   to   Irrigated 
land,   160  acres   from  irrigated 
to  reservoir  use.   and   300 
acres   from  ranqeland   to  re- 
servoir use.     Streamflow  de- 
pletions win    increase  about 
7,000  acre-feet  per  year. 
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provide 
but  woi 
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In  addition  to  the  NEO  benefit- 
the  project  will   generate 
SlS4.eOO  in   regional   benefits 
as  a   result  of   Increased  em- 
pluynent   Inconie,    Induced  busi 
ness   in   the  region  and  other 
secondary  effects.      The  State 
tt\dy  be  obliged  to  pay  addi- 
tional  claims   for  crop  damage 
as  a   result  of   increased  wild- 
life. 


[n  addition  to  the  NEO  bene- 
fits,   the  project  win   gene- 
rjte   5421.950  In  regional   bene 
fit",   ii  a   result   of   increased 
.npIoyn^Mt    income,    intiuced 


Net   ranch   Inco«ne  would  be 
increased  about  SI30.000  annu- 
ally and  coomunlty   incofne  would 
be  Increased  an  average  of 
nearly  5310.000  annually.    Rancti 
and  conmunlty  Income  would  b«-  1 
come  more  stabilized  by  more       } 
dependable  agricultural   pro- 
duction.     Project   Installation  ■ 
will   create  about  6  full-tlow    I 
Jobs  and  7  seasonal  on-fann 
Jobs.      Increased   Income  would 
allow  beneficiaries  to  more 
actively  participate   In  social 
cultural,  recreational  and 
community  activities  of  the  r« 
glon.     Increased   Irrigation 
water  supply  would  serve  as  a 
fire  fighting  source  of  water. 


Net  ranch   Income  would  be   In- 
creased about  $200,000  annu- 
dUy.   and  conpiunlty   Income 
would  be   increased  dn  averag* 
■arly  SooO.OOO  annually 


rv    in   (he  region  and  othert  derause  of   increased  employ- 


ifcondary  effecli. 


ment  and  business  generated  by 
the  project.      Proiecl   install- 
ation will   provide   12   full- 
time  Jobs  and  18  seasonal   on- 
fann  Jobs.      Increased   Incont 
would  allow  beneficiaries   to 
more  actively  participate   (n 
social.  Cultural,   recreational 
and  community  activities  of 
the   region       Increased   irri- 
gation water  Supply  would 
serve  as  a   fire  fighting  sourci 
of  water. 
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Table  VI-1 
(NED  Plan  -  continued) 


\A':;\v.  iCTiy.c  :;v^LCi 


•W'.rTl'T'.^t^l     r.'ALl"^ 


STATE-RECrCNAL  CEVELOPygNT 


SOCIAL  W-LL-3-:^«G 


I  First  Cost     SHU. 300 


lower  Shell  Cretk  Project 

"TrrTglTton  , 

I  First   Annual   CoSt      S49.SOO 
(Two  offilrtam  w*ter  storage  ! 

dimsi/  will   provide  suopleiTvntal  !  Annuil   BenefUs     SSI, 100 
water  supplies   for  1,940  acres  of^ 
irrigated  land.) 


In  addition  to  the  NED  bene- 
fits,  the  project  will  gene- 
rate SU4,S00  In  regional 
benefits  as  a  result  of  in- 
creased erploywent    income.   In- 
duced business  In  the  region 
and  other  secondary  effects. 


Met  ranch   lnco«it  will    1ncre«St 
about   SS'.OOO  and  oomunlty   In 
come  will   increase  4n  average 
of  about  S2IS,000  annually  t>e- 
cause  of   increased  employment 
and  business  generated  by  the 
project.      Ranch  and  cOTWwni ty 
income  would  be  stabilized  by 
more  dependable  agricultural 
production.      Project   installa- 
tion would  create  »n  average  of 
5  full-time  jobs  ind  about  6 
seasonal   on-farm  jobs.      In- 
creased  Incoffie  would  allow 
beneficiaries  to  partlclptt* 
■ore  actively   In  social,   cul- 
tural, recreational,  and  comK 
unity  activities  of  the  region 

■/  Estimates  are  based  on  offstream  storage  below  Shell      Canyon.'     On-going  studies  suggest  that'storage  above  the  Canyon  may  be  cheaper,     neither  option 
will   adversely  affect  classificuion  of   the  main   strejm  cjnywn  jtej  js  a   scenic  cr   r,;creativi  river. 


Two  water  storage  dams  will 
provide  waterfowl   habitat. 
late  season   irrigation  water 
will    increase  green   forage  for 
wildltfe.      Erosion  on   irri- 
gated cropland  will   be  re- 
duced.       Ore   hundred    fifty 
acres  of  ranqeland  would  be 
comflitt-'d  to  witer  storage 
use.      Erosion  during  construc- 
tion and  revegetation  would 
be  increased  on  about    100 
acres. 


Shell   Creek   (Wyominq)   -   Re- 
creation   -    Source    to   Bifj'iorn 
National    Forest  Boundary 
Scenic  or  Recreational   River 

{Proposed  adrfltntstrative  desig- 
njtion  as  scenic  or  recreational 
river  with  one  ninor  access 
area.     No  land  acgjisltion   Is 
necessary  since  this  conponont 
flows   entirely  within   Federal 
lands.      This   stream  might  be 
considered   for  National    desig- 
nation  as   a   Scenic  or  Recrea- 
tional   Riv.?r.      One  minor  access 
site  would  be  developed.) 


.1/     no.'s  nut    iiulii.v 


^.' .<*?-"  Canal_Brh_abJJj_t_at_lon 
iViTq.uion 

(Hrh.ibllltate  ami   Inviouo  Sldoti 

r.inal    Inclutlin.r   lliilnii  of  ^r- 

Icctfii   rfjthcs   of  c.iii.il    .iM.I 

'   l.itfrals.    install  Mill  inntmls 

I  with  fftettn'i  ili'vt.f^.   .mil  ri>- 

fljcim  i.umI    ^trutttiii'S.      ANnit 
.'.000  .Hivs  of   into.ilisl   I.m»l 
i  wiiuM  hi*  bfiu-Mttfit.) 


First  Cost     S60.000 

Annual   Equivalent  Cost 

S 33, 400 

Annual    Benefits     $66.*00 


First  Coit      $:.Mil,i\H> 
Ti«t.»l   AtMiu.ll   lo^t      $;.ll,7S0 
Aimii.i  I   BiMiff  1 1  <     5  •.•^ .;;!  0 


I 


The  scenic  beauty  along  26 
miles  of  U.S.  Forest  Service- 
managed  recreation  river  will 
be  preserved.  The  25  nfles  of 
stream  will  be  preserved  as 
free   flowing.  A  higher  level 
of  recreation  is  offset  by 
protection  of  resource.   In- 
terpretation enhinces  public 
use  valte.  Present  or  future 
end^r.jtjred  or  thre.'.tened 
wildlife  or  vegetative  species 
will  bo  irfentified  and  pro- 
tected. Uater  quality  will  be 
itrproved  due  to  increased  and 
Improved  sanitary  fjcilittes. 
State  standards  will  be  ret. 
Scenic,  recreation,  and  wild- 
life options  will  be  njin- 
t-iirf^J.  Scenic  and  recrea- 
tional values  will  be  pre- 
served a'lJ  enhanced.  Future 
development  choices  will  be 
lost. 


Ablaut  : 

l.nM  w 


.OlHi 

11  btf 


Avivs  of  seeped 
rvcl  .limed. 


In  addition  to  the  N£0  benefit 
the  project  will   generate 
regional   benefits   in  the 
amount  of  $45,000  as  a  result 
of  Increased  enplo/ment  in- 
come,  and  $45,000  as  a   result 
of  induced  business   in   the 
region  and  other  secondary 
effects. 


In  addition  to  the  NED  bene- 
fits, the  project  will   gene- 
rate 549S.360     in  regional 
benefits  as  a  result  of  in- 
creased employment   Income,    In 
duced  business  in  the  region 
and  other  secondary  effects. 


The  oroject  will   give  local 
residents  the  opportunity  to 
fish,  picnic  and  have  access   to 
the  stream,     local   business 
establlshrrents  will  profit   fron 
increased  tourist   trade.      The 
project  is  located  on  a  najor 

atlonal   highway,  and  will    in- 
duce tourists  to  nalte  use  of 
the  facilities  and  recreation 
opportunity  and  therefore  re- 
lieve some  of  the  pressure 
placed  on   facilities  near  or  In 
Yellowstone  Park. 


1 


Net  ranch   Income  would  be  in- 
creased about   S200.000  annu- 
ally, and  connunlty   Income 
would  be   Increased  an  average 
of  SSOO.OOO  annually  because 
of  Increased  en^iloyflient  and 
business  generated  by  the  pro- 
ject.     Ranch  and  community   in- 
come would  be  stabillied  by 
more  dependable  agricultural 
production.      Project   Installa- 
tion would  create   16  full-time 
jobs  and  about  25  seasonal 
on-farm  jobs.      Increased  in- 
con^  would  allow  D-nef ictanei 
to  participate  rore  acti»el/ 
in  social,  cultural,    recrea- 
tional, and  cooTCunity  acttv- 
ftfes  of  the  region. 
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Table  VI-1 
(NED  Plan  -  continued) 


Plan  elemint 


^*TIQ'^Al  ECQ:<0.^1C  OtVElQ?Kf<T 


Er/Iffa^^^ENTAL    quality 


STATE-REGlONAl.  Q£VELQPrEMT 


SOCIAL  W£LL'BEING 


*Jh- 


tHittldt  IrrlQ^tion  Project 
Irrlq»t(on 


<Spr|nk1«r  trrl^itlon  of 
25.000  ici^J  of   I«nd.      DWer- 
kton   \%   through  3  river  puirptng 
plann   to   t^r  BlgNim  Cani). 
Larji   Ue  abov«  t>^*  Bighorn 
Cantl.   And  will    be  Supplied  by 
t  pressure  systen  punvlng   fron 
the  c<n«1 . ) 


local    lavattiMot    SI9,20;.0OO 

AnfiMl   EquLvaUnt    Cgit 


»/  Onqofng  rehabllltitloB  work 
on  the  Bighorn  Canal    In- 
cludes replacing  a   siphon 
with  a  new  structure  with 
enough  capacity  to  arr^  the 
W«sts1de  wdter. 

b/  This  project   Includes  the 
land  In   the  Bighorn  Untt. 


Ir  vestment 

0N4H 

Tool  Annual 

Annual   Banaflta 


%    1.227.000 
3       775. OOP 


2.002.000 
2,300.000 


About   23.000  acraa  of    po- 
Caottal  ancalopa   and   aaga 
irouaa  habitat  will  ba    loat. 

Fanalog  of  tha  araa  would 
laava  larga  araaa  aspoaad  to 
wind  aroalon  during  tha  fall, 
vlniar,    and   aprlng. 

Incr*a>*d  crop  acraaga 
would  lncr««««  cha  upland 
gaaa  aiMl  aoag  bird  habitat. 

L^craaaad   crop  acraaga 
would  allow  lungar  crop   ro- 
tation  tor  dlaaaaa  control, 
pacelcularly    In  augar  baaca. 

Scr«aaflow  daplaclona 
would   hav«   an    advara*   affect 
on  tha  quallcr  of  wuntclpal 
watar  avallabla    to  fiaalo, 
Wyoalng. 

Tha   rlvar  sight  ba  dawatar- 
•d   tor  abort   atraCchaa  balow 
the   river  puoplag   plaata. 


Uaar  banatlta 
RagLooal   banaflta 

Ejaploysant 

Induced  and   ataii 
(roa 
Total  benaflta 
Advara*  effecti 

Invaatseat 

OH&R 

Total  coat 
Net  beneficial 

ef (acta 


|2.300,006 

I  t73,000 
lag 

{3.510.000 
ft.i83.0O0 

91.227,000 

}    7^5^000 

S2. 002. 000 
14.481,600 


I 


The  project  acretgt  would 
Increase  total  agricultural 
returns   to   the   farmers  of  tiM 
area.      Cornunlty   Income  would 
Increase  an  average  of 
14.481,000  annually  because  of 
Increased  employment  and  busi- 
ness  generated  by  the  project 
installation  and  project  out- 
put.     Economic  conditions  of 
the  area  would  be  stabilized 
through  Increased  service  In- 
dustry activity  associated 
Irrigated  agriculture. 


I  wItM 


Project   Installation,   oper- 
ation,  and  maintenance  will 
provide  Increesed  full    time 
employment  In  agriculture, 
and  create  new  seasonal  on-far^ 
jobs.     Increased  agricultural 
autput  will   generete  addi- 
tional   full    time  Jobs   In   the 
igrlbuslness    Industry  of  the 
region,  and  generate  addition- 
al   full    time  employment   In  the 
service  sectors. 

Increased  Income  would  allow 
twneftclarles  to  more  actively 
participate  In  social,  cultural 
recreational,  and  conmunlty  ac- 
tivities of  the  region.  The 
project  would  provide  added 
opportunity  for  young  people  to 
become   farmers. 


CLARKS  FORK  BASIN 

Badner  Basin  Unit 
1 rrlqation 


First  Cost     $l.968»000 


Total  Annual  Cost     $133,700 


(The  project  will   supply  1,600 

acres  of  Irrigable  land  with  watej^^nnuel  Benefits     J162,000 

puiT^jed  from  the  Clark's  fork. 

[Structures  necessary  will   be  a 


Ipunplng  plant  and  two  laterals, 
lateral    t\   will   supply  1,020 
acres  and  Lateral   i3  will   supply 
Iseo  acres.) 


«/  Includes  S29.6O0  for  allotte<1  share  of  storage  cost  at 
Offstream  Clarks   Fork  Site  19. 

b/    Includes   S3S.600  benefits  assignable  to  storage. 


The  project  will   create  some 
fur  animal   habitat   in   canal 
laterals,  and  create  some 
]oose  and  duck  trestlng  areas. 
^aste  grains  will  provide  wa- 
terfowl   food.     There  will   be 
>ome  sage  grouse  and  antelope 
tabltat  loss.     Silt  will  be  re- 
wved  from  Sjome  streams. 
Average  annual   stream  flow 
will  be  slightly  reduced,  and 
there  will   be  a  small    Increase 
In  salinity  of  return  flows. 
The  project  will   create  the 
visual  effect  of  canal,  diver- 
sion dam,   laterals,   purfilng 
plants  and  access  road.   In 
an  area  now  barren.      Stream* 
flows  will  be  depleted  about 
2400  acre-feet  per  year. 


In  addition  to  the  NED  benefits 
the  project  will  generate 
$317,600  In  regional  benefits 
as  a  result  of  Increased  em- 
ployment Income,  Induced  busi 
ness  In  the  region  and  other 
secondary  effects. 


Farm  Income  would  Increase  and 
stabilize  through  implementatloi 
of  the  Irrigation  projects. 
Genera)    Income   levels  of  the  sui - 
rounding  area  would  Increase 
from  the  construction   funds. 
After  construction,   operation 
and  maintenance  would  provide 
continued  additional   Income  to 
the  area.     OutmlgraClon  of  you»i 
seople  would  be  reduced  by  tn- 
:reased  agricultural   enployment 
Opportunities.      Population  of 
Lhe  area  would  increase  durleg 
the  construction  period.      Dur- 
ing construction,   demands  on 
items  such  as  housing,  streets. 
«»ste  facilities,  schools  and 
wealth  services  could  cause  en 
conomic  and  emotional  stress  or 
irea   residents. 


Clarks  Fork  Recreation 

Cnirponcnt    1    -  Wyomlntj  border 
down   to  Crandall    Creek  Br1d9e- 
20  miles 


"Recreational   river 


(Pr.iposed   '^-sl-jnat  inn   as    re- 
crvi:innil    riv-r.    jjd  one  i-'a- 
i       J3r  a^c»ss    '-ite    ind    I    minor 
dcceiS.   aid  acquir-  scenic 
easements  on  440  acres.) 


Component  2  -   Crandall   Creek 
br1i]';e   to  mouth  of  Canyon   - 
22  ml es 

(Pro^Msed  designation  as  Na> 
tijnal    Mild  and  Scenic  River, 
add   two  fMjor  and  one  minor 
access  areas.      No   land  ac- 
quisition  required.) 


First  Cost     $524,000 

Annual   Equivalent  Cost  $73,200 

Annual   Benefits   $108,800 


First  Cost     $372,000 

Annual   Equlvelent  Cost  $85,600 


Annual   Benefits     $93,100 


Higher   I, 
will    be 
tectlon 
leered  or 
Mill    be 
w-it^r  (\\u 
tAinert 
suit    tn 
for    futu 
I n  vO 1 ve 
trievabi 
beauty  d 
river  w1 


evel   of  recreation  use 
offset  by  better  pro- 
of resource.     Endan- 
threatened  species 
protecti^d.      Excel  lent 
1  ttv  will    bf  m,un- 
('p^el.ir'^nt   .^1 II    rc- 
ome   \o'.  i  jf  options 
e  uses,  tit  •ii  1 1   not 
Irreversible  or   Irre- 
e  effects.      Natural 
long  this   stretch  of 
1 1   be  maintained. 


In  addition   to  NEO  benefits, 
regional   enployment  benefits 
of  ahout   $55,000  and  Induced 
and  stenminq   from  benefits  of 
^bout   SIOO.OOO  win   be  re- 
al 1  it!<\    from  fiiiTtponent    I . 
I  jrresooo.hnq    figures    for  Com- 
pnnent  I  xill   be  about  J45.UOO 
and  $95,000. 


Recreation  facilities 
Yellowstone  Park  area 
coming  overcrowded 
tectlon  of  this  scenl 
and  the  expansion  of 
wt  1 1  i,-pmve  the  yiial 
creation  e«peri.fnce 
areas  chat  would  oche 
overcrowded.  The  ope 
maintenance  of  the  ni 
lltles  will  provide  a 
two  full-time  and  Imc 
Job.  Tourists  using 
and  Us  facilities  w1 
prove  business  opporti 
In  the  service  area 


In  the 

are  be- 
The  pro- 
c  area,   t 
Its  use 
ity  of   the 

in  other 
rwlse  be 
ration  and 

facl- 
t   least 

part-time 
the  area 
n    Im- 
unltlei 


VI-18 


Table  VI-1 
(NED  Plan  -  continued) 


First  Cost     $1,133,900 

a 
Total   Annual   Cost  $107,300 


Annual    Beneffts       S175,50C 


Cyclone  Bar  Project 

irrigation  and  flood  con- 
trol,   sediment  control 

(A  full  season  irrigation  supply 
I  can  be  developed  for  5,366  acres 
(2,076  supplemental)  by  construct 
ing  a  diversion  system,  a  supplv 
canal,  a  dam  and  delivery  canals 
for  water  storane  an-*  ^^istri- 
bution. ] 


a/  Includes  $62,700  for  reservoir  costs  that  could  be 
assigned  to  a  joint-use  reservoir  at  the  sane  site 
or  another  site   in  the  same  area. 


NATIONAL  ECONOMIC  DEVaOPMENT 


ENVIRONMENTAL     QUALITY 


Irrioation  water  storage  would 
provide  habitat   for  waterfowl, 
increase  oreen    forane   for  wild- 
life,  and  comnit  about  400 
acres  of  ranneland  to  water 
storane  and  recreation  use 

Land  use  of  about   3,000  acres 
will   change   from  dry  nrassland 
to   irriqated  nrassland.     Recre- 
ation  facilities  would  be  pro 
vided  in  an  area  where  such 
facilities  are   limi  ted. 


STATE-REGIONAL  DEVELOPMENT 


In  addition  to  the  NEO  bene- 
fits,  the  project  will   gene- 
rate  $220,150  in   regional 
benefits  as  a   result  of  in- 
creased employnent   income,   in- 
duced business   in  the  region 
and  other  secondary  effects. 
The  State  nay  be   required  to 
nake  croD  damage  payments  as  a 
result  of  increased  wildlife. 


SOCIAL  WELL-BEING 


Net   income  on  20  ranches  would 
be  increased  about  $105,000 
annually  and  conmunlty   income 
would  be  Increased  an  average 
of  $360,000  annually  because  of 
increased  emoloyment  and  busi- 
ness generated  by  the  project. 
Ranch  and  cotimunity   incomes 
would  be  stabilized  by  more 
dependable  agricultural  produC' 
tion.     Project   installation 
will   provide   7   full-time  jobs 
and  10  seasonal   on-fann  jobs. 
Increased   income  would  allow 
beneficiaries  to  participate 
more  actively   in  social,   cul^ 
tural,   recreational   and  conmu- 
nity  activities  of  the   region. 


Off-Stream  Storage 
Clarks-fork  Basin 
irrigation 


First  Cost     $1,353,300 
Total  Annual   Cost     91,450 


;  (A  6,500  acre-foot  water  storage rAnnual 

;  reservoir  to  provide  supplement- j Project 

al   water  supply  of  1.920  acre- 

'  feet  per  year  to  Badger  Basin 

i  Unit,   and  an  additional    3,820 

I  acre-feet  to   the  Cyclone  Bar 

'  Project  for  irrigation  purposes 


Benefits   for  Offstream 


Badger  Basin  $30,600 
Cyclone  Bar  $62,700 
(irrigation)       $93,300 


Project  will   create  a   reser- 
voir with  a  surface  area  of 
320  acres  and  will   create  some 
goose  and  duck   resting  areas. 
Waste  grains  will   provide  wa- 
terfowl   food.     Average  annual 
streamflow  would  be  slightly 
reduced.     Project  will    result 
in   loss  of  small   amounts  of 
sage  grouse  and  antelope  ha- 
bitat.    Project   lands  will   be 
committed  essentially  forever. 
Project  will    create  the  visual 
effect  of  diversion  dam,   canal 
and  reservoir. 


In  addition  to  the  NED  benefits 
the  project  will   generate  in 
regional    benefits   $30,935  as  a 
result   of  increased  employment 
income  and   $93,300  as  a   result 
of  induced  business  in   the  re- 
gion and  other  secondary 
effects. 


Farm  income  would  increase 
and  stabilize  through  Implemefi' 
tation  of  the  irrigation  pro- 
jects.    General   income   levels 
of  the  surrounding  area  would 
increase  from  the  construction 
funds.      After  construction, 
operation   and  maintenance  would 
provide  continued  additional 
Income  to  the  area.     Outmigra' 
tion  of  young  people  would  be 
reduced  by  increased  agricul- 
tural  employment.     During  con- 
struction,  demands  on  Items 
such  as  housing,  streets,  waste 
facilities,  schools  and  health 
services  could  cause  an  econ^ 
omic  and  emotional  stress  on 
area  residents. 


Accelerate  Land  Conse'-vation 

.     State  and  Private  Lands 

I       1.432,000  Acres 

.     National    Resource  Lands 
556,000   Acres 

.      Forest  Service   Lands 

5^540  Acres 


*6-3/8'    interest   for  25  years 


a.  Capital    Cost 
S25,915.^C: 

•Annual   Equivalc:'.   Cost 
$2.100,200 

b.  Capital  Cost 
$6.600,000 

Annual   Equivalent  Cost 
S534.900 

c.  Capital  Cost 

53.959,000 

Annual   Equivalcit  Cost 
$320.800 

Annual  Benefits  -  Net  computed 
-  assumed  to  be  at  least  equal 
to  costs. 


Soil    loss   and  sediment  yield 
would  be  reduced.     Increased 
vegetative  cover  would  result 
from  improved  management  of 
existing  resources.     There 
would  be  additional    depletion 
of  streams   due   to  increased 
consumptive  use  by  added  vege- 
tative cover  and  added  surface 
evaporation   from  ponds.      There 
would  be   improved  quality  of 
fish   and  wildlife  habitat,   in- 
cluding cover,   forage,  water- 
ing places,  waterfowl   nesting 
sites,  and  establishment  of 
fisheries.     Less   soil   nutrients 
would  enter  streams  and  the   un- 
derground water  table,  and  less 
undesirable  return  flows  would 
reach  streams.     There  would  be 
increased  fire  hazard  from 
added  production  of  forage 
plant  species.     Late  season 
stream  flows  would  be  increased 
through  reduction  of  overland 
surface  flows  and  increased 
soil   infiltration  and  moisture 
nolding  capabilities. 


Land  conservation  would  main- 
tain and/or  enhance  the  out- 
put of  goods  and  services  to 
users  in  the  region.  It  would 
provide  additional  employment 
in  the  application  and  main- 
tenance of  proposed  measures, 
and  provide  additional  perman- 
ent employment  in  processing 
increased  goods  and  services. 


There  would  be  improved  down- 
stream water  quality  for  all 
uses.     General  aesthetics  of 
the  land  would  improve. 
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The  Environmental   Quality  Plan 

The  objective  of  the  EQ  plan  is  the  management,  conservation,  preser- 
vation,  creation,   restoration  or  improvement  of  natural   and  cultural   resources 
and  ecological   systems  in  the  area  under  study.     Although  the  EQ  plan  is  not 
subjected  to  a  benefit-cost  comparison  as  such,   the  plan  should  reflect  the 
most  efficient  way  of  obtaining  the  desired  results. 

The  Environmental   Quality  Plan  is   intended  to  include  those  developments 
that  appear  to  be  desirable  to  either  protect  or  enhance  the  environment, 
where  "environment"   is  defined  as  the  total   ecological,  physiological   and'socio- 
logical   setting  in  which  man  lives.     Under  this  broad  definition,  there  are 
wide  differences  of  opinion  on  what  constitutes  environmental   quality.     To  the 
avid  outdoorsman,   it  may  mean  maintaining  a  pristine,   unpolluted  atmosphere  at 
the  expense  of  physical   comforts  if  necessary.     To  others,  particularly  those  who 
are  older  or  handicapped,   it  may  mean  a  comfortable  home,  an  easy  chair,  and  a 
television  set,  even  if  providing  those  comforts  means  some  degradation  of  the 
outside  conditions.     There  are  all   shades  of  differences  between  these  extremes. 
Thus  developing  an  Environmental   Quality  Plan  under  the  consensus  method  of 
operation  would  be  difficult  even  if  all   needed  information  was  in  hand. 

For  a  myriad  of  reasons,  all   needed  environmental   data  were  not  available. 
As  a  result  the  Environmental   Quality  Objective  and  the  environmental  quality 
account  of  other  objectives  have  received  less-adequate  treatment  and  dis- 
proportionately less  effort,  study  wide,   than  the  National   Economic  Development 
Objective. 

The  Plan  of  Study  (POS)  for  the  Yellowstone  Level   B  states  on  p.   21   ... 
"This  study  will   be  of  reconnaissance  level.     For  projects,  programs  or  other 
elements  to  be  included  in  the  Level   B  planning  analysis  they  must  contain, 
as  a  minimum,   reconnaissance  level   cost  and  benefit  information."     On  p.   22  the 
POS  goes  on  to  say  ...    "Background  data  to  be  used  in  the  Level   B  study  will 
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be  taken  or  updated  from  available  sources,  such  as  reports  on  studies  listed  in 
the  Introduction  of  this  POS,  to  the  extent  practicable.  Major  baseline  studies 
will  not  be  undertaken." 

The  POS  statements  regarding  use  of  existing  studies  and  reports  and  the 
fact  that  no  new  baseline  studies  were  to  be  accomplished  are  consistent  with 
the  time  and,  to  a  lesser  extent,  dollar  constraints  of  the  study.  However, 
society  has  not  until  recently  encouraged  projects  that  were  primarily  en- 
vironmental in  nature.  As  a  consequence,  there  were  very  few  "environmental" 
projects  that  had  already  been  examined  in  any  detail.  Lack  of  an  inventory  of 
environmental  projects  argued  for  strong  participation  by  those  who  deal  most 
directly  with  environmental  concerns.  The  latter  did  not  happen  like  it  should 
have.  The  environmental  quality  inputs  to  this  analysis  came  almost  entirely 
from  the  public,  non-paid  members  of  the  Study  Team  during  the  first  and 
formative  part  of  the  study.  State  EQ-type  agencies  provided  background  material, 
but  have  not  taken  a  strong  lead  in  seeing  that  the  EQ  analyses  were  timely 
and  done  effectively. 

One  of  the  major  Federal  agencies  whose  responsibilities  include  dealing 
with  elements  related  to  environment  chose  not  to  actively  participate  in  the 
study.  The  Federal  agency  contributions  in  this  respect  were  yery   minimal  until 
near  the  end  of  the  study,  when  some  important,  if  belated  inputs  were  provided. 
Seldom,  however,  was  an  analysis  of  the  past,  present,  and  future  provided  as  a 
basis  of  supporting  proposals  for  EQ  actions. 

Conversely,  many  projects  whose  major  purposes  were  national  economic  in- 
come have  been  examined  in  detail  in  the  past,  and  projects  could  be,  and  were, 
updated  and  proposed  as  National  Economic  Development  plan  elements  by  the  agencies 
concerned. 

In  short,  the  results  of  this  set  of  circumstances  is  an  EQ  plan  that  the 
Study  Team  views  as  being  not  wholly  adequate.  The  limited  number  of  environ- 
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mental  projects  does  not  mean  that  no  others  are  possible,  but  only  that  the 
issues  were  not  fully  addressed.  Environmental  elements  in  the  plan  must  be 
given  the  benefit  of  the  doubt  when  account  displays  are  examined  for  complete- 
ness and  accuracy. 

Some  of  the  items  considered  by  the  team  that  are  covered  only  partially, 
if  at  all,  in  the  EQ  plan  are  discussed  in  the  following  paragraphs. 

General  Considerations 

The  Wind-Bighorn-Clarks  Fork  Study  Team  views  the  land  and  water  of  the 
drainage  area  as  possibly  its  most  important  natural  resources.  The  min- 
erals and  fossil  fuels  are  harvested  only  once,  but  hopefully  the  land  and 
water  resources  will  remain  a  productive  asset  to  the  State  and  Nation  for  all 
time.  To  this  end  the  team  endorses  the  general  principles  of  the  following 

objectives  which  were  set  out  in  an  issue  paper  prepared  by  the  Wyoming 

11' 
Outdoor  Council  Representative. 

1.  Agricultural  usage  of  the  land  and  water  should  be  preserved  and, 
where  environmentally  feasible, increased. 

2.  Stream  flows  should  be  maintained  for  purposes  of  fisheries, 
wildlife,  and  esthetics, 

3.  Additional  water  storage  facilities  should  be  undertaken  only  when 
necessary  for  municipal  or  agricultural  water,  or  to  regulate  in- 
stream  flows. 

4.  Open  space  should  be  preserved  in  agricultural  and  mountain  areas. 
Wyoming  is  experiencing  a  rapid  growth  in  the  energy  industry  to  meet  the 

needs  of  the  Nation  for  the  next  50-100  year  period.  Fossil  fuels  must  ulti- 
mately be  an  interim  energy  source.  Failure  of  the  State  and  Nation  to  exercise 
control  of  the  coal  producing  areas  could  logically  bring  forth  a)  large  mines, 
b)  large  energy  conversion  facilities, c)  large  energy  intensive  industries, 
and  d)  longer  range  abandonment  of  (a)  and  (b)  in  that  chronological  order. 
Competition  for  agricultural  land  and  water  by  industry  would  ultimately  cause 
extreme  hardships  on  historical  ranching  and  farming  operations  due  to 

VI-22 


population  pressures,   tax  loads,  and  impacts  on  air  quality,  water  quality,  and 
water  quantity.     The  location  of  large  numbers  of  these  facilities  in  either 
the  Big  Horn  or  Powder  River  areas  would  affect  the  Wind-Bighorn-Clarks  Fork 
area  adversely. 

In  an  attempt  to  maintain  the  agricultural   value  of  the  Wind-Bighorn- 
Clarks  Fork  area,   the  following  actions  should  be  considered: 

1.  At  the  local   level- 

a.     Water  quality  due  to  pollution  should  be  addressed, 

2.  At  the  State  level- 

a.  Establishment  of  a  policy  permitting  large  on-site  conversion 
facilities  only  where  significant  amounts  of  the  energy  is  used 
in  State, 

b.  Restriction  of  transfer  of  agricultural  water  to  industrial   purposes, 

c.  Acknowledgement  of  in-stream  use  as  a  beneficial   use  of  water, 

d.  Funding  the  State  Department  of  Environmental   Quality  to  a  level 
sufficient  to  meet  its  mission, 

3.  At  the  Federal   level   - 

a.    Denial   of  futher  major  water  commitments  from  the  Wind-Bighorn  River 
drainage  for  industrial   purposes. 

The  Study  Team  takes  the  position  that  Wyoming  can  do  its  part  in  furnish- 
ing fossil   fuels  and  uranium  to  meet  the  Nation's  energy  needs.     The  consensus 
is,   however,  that  most  of  the  conversion  should  take  place  at  the  load  centers. 
The  environmental   costs  of  extraction  are  enough  without  the  additional  burden 
of  conversion  and  industrialization  for  a  primarily  agricultural   state  to  bear. 
Those  areas  already  geared  for  industrialization,  with  manpower  and  services 
available,  should  convert  the  fuels  to  meet  their  own  energy  needs. 

Hopefully  the  Wind-Bighorn  River  drainage  can  remain  primarily  a  productive 
agricultural   area  for  time  periods  of  hundreds  of  years  in  the  future  furnishing 
food  long  after  the  temporary  energy  facilities  have  served  their  purpose. 
To  accomplish  this,  we  must  recognize  at  all   levels  the  need  to  be  good  stewards 
of  the  land  and  water. 
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CI  arks  Fork  Jas^m 

The  North  Absaroka  Group  of  the  Sierra  Cliib  and  others  strongly  advocate 
that  present  water  quality  and  stream  flow  in  the  Clark's  Fork  and  its  tribu- 
taries be  maintained  (and  improved  where  necessary)  and  pollution  controls  be 
strictly  enforced  in  order  to  protect  key  recreational  and  agricultural  values. 
In  no  case  should  stream  flow  be  significantly  altered  until  a  thorough  and  com- 
prehensive study  has  been  made  of  instream  needs. 

Studies  by  environmental  groups  interested  in  the  Clarks  Fork  Basin 

9/ 
provided  the  information  that  follows: 

In  Sunlight  Basin  there  are  now  only  three  guest  ranches.  One  is 
more  of  a  children's  camp.  The  other  two  are  regular  dude  ranches.  Each 
one  has  a  relatively  small  capacity  of  about  thirty  guests.  Two  of  the 
ranches  also  take  out  hunters.  On  the  upper  Clarks  Fork  there  are  also 
three  outfits  taking  guests.  One  has  accommodations  for  trailers. 
There  is  a  total  capability  for  handling  about  one  hundred  and  fifty  guests 
among  all  the  dude  outfits. 

There  is  an  interest  being  shown  in  this  area  by  both  high  schools  and 
colleges  for  training  opportunities  for  science  and  environmental  students 
and  teachers.  At  one  ranch,  the  operator  provides  interesting  speakers  from 
the  Wyoming  State  Game  and  Fish  Department,  from  the  U.S.  Forest  Service  and 
other  resource  organizations  in  the  community.  Should  the  Buffalo  Bill 
Museum  and  Whitney  Gallery  of  Western  Art  stay  open  year  around,  this  will 
also  provide  historical  background  for  the  student  groups. 

Of  course,  the  excellent  streams  provide  fishing  for  the  sportsmen  inter- 
ested in  that  activity.  The  trails  in  the  National  Forest  in  this  vicinity 
have  not  had  much  upkeep  in  recent  years,  but  with  volunteers  the  U.S. 
Forest  Service  has  been  able  to  work  on  some  of  the  trails.  Ranchers  them- 
selves help  a  great  deal  in  keeping  up  the  trails  which  they  use  most  for  their 
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dude  parties.  Horseback  riding  is  probably  the  most  important  activity  on 
the  dude  ranch. 

This  is  probably  one  of  the  last  unspoiled  areas  where  this  type  of 
business  can  continue  to  operate.  Should  the  area  be  developed  for  energy 
or  even  opened  up  with  big  highways,  it  would  lose  most  of  its  value  as  a 
unique,  unspoiled  area  where  people  can  see  the  West  as  it  once  was. 

The  environmental  group  representative  discussed  the  pros  and  cons  of  off- 
road-vehicle  use  with  as  many  people  in  the  Basin  as  it  was  possible  to  reach, 
and  with  each  agency  involved,  and  with  many,  many  other  people  who  know  the  area 
but  are  not  landowners  or  involved  with  State  or  Federal  agencies.  The  pros  for 
"off  the  road"  travel  by  wheeled  vehicles  were  non-existent.  Not  one  single  soul 
felt  people  should  be  allowed  to  take  off  from  established  roads  in  their  four- 
wheel  drives  or  cycles.  The  only  use  that  anyone  suggested  was  for  snowmobiles 
which  they  felt  did  not  hurt  anything,  if  used  with  discretion. 

A  greater  educational  campaign  should  be  launched  to  make  the  camping 
public  feel  more  responsibility  for  cleaning  up  when  they  leave  and  for  taking 
their  garbage  with  them  and  disposing  of  it  themselves. 

Most  people  and  agencies  feel  that  at  present  camping  facilities  in  this 
area  are  adequate,  but  some  are  concerned  that  Yellowstone  Park  may  phase  out  its 
camps.  Should  this  occur,  then  there  would  indeed  be  a  greater  need  for  more  and 
larger  campgrounds  near  the  Park  entrances  on  the  upper  CI  arks  Fork,  on  the  Beartooth 
and  probably  even  at  Sunlight  Creek  and  Dead  Indian  Creek. 

Many  Clarks  Fork  upper  basin  residents  believe  there  is  a  real  need  for 
U.S.  Forest  Service  personnel  to  remain  on  duty  during  the  hunting  season.  Until 
recent  years  there  was  a  resident  ranger  in  Sunlight,  which  was  of  real  benefit 
to  the  community.  Now  the  ranger  is  obliged  to  leave  when  school  opens.  His 
office  being  in  Powell  rather  than  Cody  makes  it  even  harder  to  communicate 
with  or  get  the  kind  of  help  which  was  once  expected  from  the  U.S.  Forest 
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Service.     Campgrounds  in  the  area  are  used  \/ery  heavily  during  the  hunting 

season.     The  Wyoming  Game  and  Fish  warden  has  such  a  huge  area  that  he  is 

greatly  over-worked.     Also,  he  has  nothing     to  do  with  campgrounds  which  are 

all   U.S.    Forest  Service  maintained  during  the  summer  and  simply  left  un- 

managed  diiring  the  fall   period  of  heavy  use.      It  is  felt  that  some  provision 

should  be  made  for  extending  the  caretaking  season. 

5/ 
Fl pod  Plain  Management 

Flood  plain  management  is  necessary  to  accomplish  the  best  use  of  the 
flood  plain  through  comprehensive  flood  damage  prevention.     The  required 
planning  includes  land-use  analyses  of  the  regional   needs  and  the  best  use 
of  flood  control   structures,  together  with  non-structural  measures,   in  re- 
ducing flood  losses. 

There  are  several   non-structural   measures  applicable  in  reducing  future 
flood  damages.     These  include  land  management  and  treatment  measures,   flood 
forecasting,   flood  fighting,  floodway  regulation,   flood  plain  planning  and 
zoning,   flood  proofing,  and  flood  plain  insurance.     The  principal   areas 
susceptible  to  flood  plain  management  measures  are  urban,  where  develop- 
ment and  property  »/alues  are  high  in  contrast  to  lower  values  in  the  rural 
areas. 

The  flood  way  itself  should  be  reserved  for  efficient  use  in  passing 
frequent  floods.     Adjacent  areas,  being  flooded  less  frequently,  may  be  used 
best  in  rural   areas  for  pasture,  wildlife  habitat,  open  space,  playgrounds, 
parks,  picnic  areas,  walking  and  cycling  paths,  or  other  recreational   use.     The 
next  highest  land,  which  is  occasionally  flooded,  may  have  selected  crop  usage 
in  the  rural   areas  while  appropriate  urban  uses  include  golf  courses,  base- 
ball   fields  and  stadiums,  or  tennis  courts.     Greater  development  is  possible 
through  floodproofing  or  restriction  of  first-floor  usage  to  courtyards,  parking. 
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or  other  low-value  occupancy.  The  remaining  high  area  in  the  flood  plain,  which 
is  flooded  only  on  rare  occasions,  would  have  normal  use  but  plans  should  be 
made  to  reduce  losses  in  the  event  of  a  major  flooding. 

A  recent  emphasis  is  toward  reducing  flood  damages  through  non-structural 
measures.  Flood  plain  regulation  is  the  adoption  and  use  of  legal  tools  to  con- 
trol development  on  the  flood  plains.  The  primary  responsibility  for  this  ef- 
fort lies  with  the  States  and  individual  communities.  In  1971,  the  Montana 
State  Legislature  passed  HB  265  which  required  the  State  Water  Resources  Board 
to  initiate  a  comprehensive  program  for  designating  floodways  for  ewery   water 
course  in  Montana.  Although  the  states  of  Wyoming  and  North  Dakota  do  not  have 
laws  similar  to  the  one  in  Montana,  they  also  have  provided  leadership  and  en- 
couraged the  local  communities  in  their  flood  plain  regulation  efforts.  However, 
some  of  these  measures  have  been  difficult  to  implement  because  they  involve 
private  property  rights. 

Flood  insurance  became  an  operating  reality  through  the  National  Flood 
Insurance  Act  of  1968,  and  within  the  next  seven  years,  over  eleven  thousand 
communities  in  the  United  States  began  participating  in  the  program.  This  fed- 
erally subsidized  program  makes  flood  insurance  available  to  individuals  at  af- 
fordable rates.  In  return  for  the  federal  subsidy,  local  governments  are  re- 
quired to  adopt  certain  minimum  land  use  measures  to  reduce  or  avoid  future 
flood  damage  within  their  flood  prone  areas. 

In  December  1973,  Congress  passed  the  Flood  Disaster  Protection  Act, 
greatly  expanding  the  available  limits  of  flood  insurance  coverage  and  imposing 
two  new  requirements  on  property  owners  and  communities.  First,  in  communities 
where  flood  insurance  is  already  being  sold,  property  owners  must  purchase  flood 
insurance  to  be  eligible  for  any  new  or  renewable  federally  related  financial 
assistance.  Any  buildings  located  in  areas  identified  by  the  U.  S.  Department 
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of  Housing  and  Urban  Development  as  having  special   flood  hazards  would  be  in- 
cluded under  that  restriction.     Second,  all    identified  flood-prone  communities 
must  enter  the  program,  within  one  year  of  identification,   in  order  that  resi- 
dents may  qualify  for  Federal   and  federally-related  financial   assistance.     This 
financial   assistance  includes  mortgage  loans  and  disaster  assistance  loans,  from 
either  a  Federal   agency  such  as  FHA,  VA,  or  the  Small    Business  Administration, 
or  any  federally-insured  bank  or  savings  and  loan  association.     To  make  finan- 
cial  assistance  available  to  its  residents,   the  community  or  governmental  enti- 
ty must  be  in  the  flood  insurance  program,  must  have  established  flood  plain 
regulations  for  future  development,  and  must  demonstrate  that  new  improvements 
are  in  accordance  with  these  regulations  and  that  flood  insurance  is  purchased 
for  all   above-ground  structures  being  built.     Thus,   flood  plain  regulations 
will   be  a  must  in  most  areas  of  the  United  States. 

State-enforced  flood  plain  regulations  have  been  adopted  to  control   flood 
plain  development  until   detailed  flood  plain  studies  have  been  completed  by 
the  Department  of  Housing  and  Urban  Development.     After  the  studies  are  com- 
pleted,  the  States  presumably  will   provide  the  leadership  required  to  enforce 
the  flood  plain  regulations  as  required  by  HUD.     The  Study  Team  believes  these 
steps  are  headed  in  the  right  direction,  but  regrets  that  it  was  unable  to  de- 
velop a  specific  EQ  Plan  element  covering  flood  plain  management. 

Instream  Flow  Control 


Another  area  of  concern  to  those  involved  in  the  Study  was  the  lack  of 
specific  provision,   under  Wyoming  law,  for  acquiring  a  right  to  use  natural 
stream  flows  for  instream  flow  maintenance.     An   initial   effort  to  develop  a 
program  item  for  this  need  was  subsequently  abandoned  in  favor  of  appropriate 
recommendations  in  Chapter  X. 
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The  Evaluated  EQ  Plan 

In  spite  of  the  shortcomings  and  generalities  discussed  above,  the  Study 
Team  was  able  to  identify  and  evaluate  a  group  of  programs  and  projects  that  it 
believed  warrant  further  and  careful  consideration  as  means  of  protecting  or  en- 
hancing the  future  environmental  quality  of  the  area.  Those  projects  are  item- 
ized and  summarized  on  the  following  evaluation  sheets. 

Figure  VI  -  2  shows  the  general  locations  of  the  elements  selected  for  in- 
clusion in  the  Environmental  Quality  plan. 
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Table  VI- 2 
Yellowstone  Basin  And  Adjacent  Coal  Area  Level   B  Study 
Display  Of  Beneficial  And  Adverse  Effects 
EQ  Plan  -  Wind-Bighorn-Clarks  Fork 


=LA\  i'.iyz\: 


\at:gvai  t::\cvic  crvH;.o?yENT 


ACCOJI^T 


ENVnCNMiNTAL     qOAlITY 


STATE-iecrCHAL  [:£V£IQ?>^KT 


sociAi.  y;LL-BZir;G 


■JinO  ftlVEF.  BASUi 


"Scenic  and  Recrei\tionil 


Coroof>ent  1-  Harth,  Middle, 
and  LtttI;  Popo  *i;ie  ibove  .'idticn 
Ul    Fcrest   tJOi-iidary. 

KDesi^njtes  these  strtdrs  as 
Scenic  and  Recreation  Rivers,   un- 
per  forest  Service  rijnaf;en^Pt.         ; 
^dd  one  minor  access   area.)  ; 

NOTE:      There   (s   no  ayreer^nt  on     I 
what.    If  anything,  should  be  done 
in  Conponent  2,   and   It  has  been 
dropped   from  consideration   in 
this   report. 


First  Cost     $60,000 


Annual    Equivalent  Cor;t 


Annual   Benefits     $78,100 


UL 


The  scenic  beauty  along  29 
liles  of  U.S.    Forest  Servlce- 
unaqed  scenic  and  recreation 
'■iver  win    be  preserved.     The 
?9  niles  of  stream  will   be  pre» 
ierved  as   free  flowing.     A 
ligher  level   of  recreation   Is 
jffset  by  protection  of  re- 
iources.     Interpretation  en- 
hances public  use  value.     Pre- 
;ent  or  future  endangered  or 
threatened  species  of  wildlife 
ind  vegetation  will  be  Iden- 
tified and  protected.     Water 
luality  win  be  Improved  due  to 
increased  and  irproved  sinitary 
''acllities.     State  standards 
'ill   be  ret.     Scenic,   recrea- 
:1on,  and  wndUfe  options  wtH 
>Q  maintained.     Scenic  and  re- 
ireational   values  wUl   be  pro- 
ved and  enhanced.     Future 
levelopment  choices  win  be 
lost. 


In  addition  to  the  NEO  bene- 
fits, the  project  will  gene- 
rate In  regional  b*ref1ts 
J3S,000  as  a  result  of  in- 
creased eiiployment  benefits 
and   $75,000  es  a  result  of 
induced  business   In  the  area 
and  other  secondary  effects. 


The  project  with  Its  re^  facl- 

nties  win   relieve  pressure 
on  existing  faclIU'es   ir.d 
provide  for  a  better  i;-iltty 
of  recreational  eaperie'ice. 
Operation  and  nalntenance  of   ■ 
new  facilities  will  create 
additional  part-t1f«  jois. 
Local  business  estahlisf.Tents 
win  profit  from  Increased 
tourist  trade. 


Does  not  include  Fish  and  Wildlife  benefits. 


Sand  Mesa  Project 

"wildlife  habitat  and  irri- 
gatlon 

{Two  small  reservoirs  for  wild- 
life habitat,  and  S46  acres  of 
sprinkler  irrigation  to  provide 
wildlife  feed  crops,  or  to  be 
harvested  as  circ<jnstances  each 
year  dictate. ) 


first  Cost     S63S,000 


Annual    Equivalent  Cost 
544,200 


An-iudi   Benefits      55R,0OO 


Farming  of  the  area  could  leBve 
large  areas  exposed  to  wind 
erosion  during  the  fall,  winter 
and  spring,     the  SCS  soils 
classification  shows  that  the 
predominant   soils  of  the  ^rea 
in  prone  to  wind  erosion.      The 
two  small    reservoirs  will   pro- 
vide nesting  habitat  for 
Canada  Geese  that   Is  expected 
to  result    in   the  annual   pro- 
duction of  about  250-300  gos- 
lings per  yi^ir  by  1932.      The 
ponds  will   also  provide  resting 
areas   for  rigrant  water  fowl. 
The  Irrioated  area  will   pro- 
vide a  more  accessible   feed 
supply  for    the  water  fowl. 
Unharvested  crops  and  fringe 
areas  will   provide  habitat  ne- 
cessary for  Increased  productlo 
of  pheasants,  Hungarian  Par- 
tridge, and  other  upland  game 
and  songbirds. 


In  addition  to  the  direct  user 
(NED)  benefits,   the  project 
would  create  en-ployment  bene- 
fits of  about  525,000  per  year 
and  induced  and  steming   from 
benefits  of  about  557,000 
The  regional   cost-benefit 
ratio  would  be  about  2.3  to  1. 


The  increased  irrigated  acre- 
age would  increase  the  total 
agricultural    returns   to  the 
area  by  about  $40,000     per  year 
Conrv.nity  Incor^  would  increase 
by  about  $75,000     annually  d-je 
to  increased  employnen;  and  bus 
iness  generated  by  the  project 
installations  and  operations. 
Project  installation,  cseration 
and  raintenance  will    provide 
increased  full-time  er»plo/rent 
and  increased  agricultural   ojt 
put  will   create  new  seasonal 
on-farm  Jobs  and  generate  addi- 
tional   full-tinc  jobs  in  the 
agribusiness   Industry  o'  the   r« 
gion.      The  enhanced  wildlife 
production  will   provide  the  bas  ■ 
for  increased  employrent  in  the 
service  sectors  dealing  with 
tourism  and  hunting.     Increased 
incof^  would  allow  beneficiarle 
to  nore  actively  participate   In 
social,  cultural,  recreational, 
and  comunlty  activities  of  th* 
region.     The   Increased  wi! dl i 
pi-iulation  would  providi  In- 
creased opportunity  for  view- 
ing wildlife  as  well   as   in- 
creased "-untV-rn. 


Uind  River  Recreation  ■ 
tJ  Boysen   reservoir 


First  Cost       $17,716,000 
Annsiitl    Equi  val 


•nt    Cost 
tl.3-ft,700 

(Proposed  national    designation         '^"''"^'   Benefits     $666,000 
as  wild,  scenic  or  recreational 
river  with   3  major  access   sites 
And  2  boater  access   are^s.) 


Higher  level   of  recreation   is 
offset  by  protection  of  re- 
Ourc^.      Intt-rpretdt  ton   en- 
inces  pjblic  use  value.      Pre- 
sent or  future  endangered  or 
threatened  wildlife  or  vegeta- 
tive species  will   be  protected 
Hater  quality  will   be   inproved 
due  to  increased  and   Improved 
sanitary  facilities.     State 
standards  will   be  met.    Scenic, 
recreation  and  wildlife  options 
will   be  maintained.      Scenic 
and   recreational    values  will 
be  preserved   and  enhanced. 
Future  development   choices  will 
be  lost. 


lo  aiJditlon  to  'iED  benefits 
the  project  will   cuntrane 
5400,000   *n  en^loyment  benefit 
and  5550.500   as   i   result  of 
Induced  business   In  the  region 


The  project  with    its   n»* 
faci".  itttes  win    rel 'tv*  pres- 

n  existing  fscil >ti*$, 
and  w»n  iT^rove  t^e  quality  of 
the  recreational  experlencf. 
Operation  and  maintenance  of  nei 
facilities  will  crvace  additions 
full  time  jobs.  Local  ^usiness 
establishments  will  profit  fro* 
Increased  tourist  tradt. 
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Table  VI-2 
(EQ  Plan  -  continued) 


Bighorn  River.   Wyomtng-Pecrva- 
tlon 

Corounrnc    I    -    Win<1-Blohum    R|- 
«er-Bo/i*n  Oam  to  north  end  of 
Htnd  Rivtfr  Can/on    '\'i  ni  le>. 

nalion  a»  MllJ,   Scenic,   or  Pec- 
rest*'in»1    Rlvr  and  a$  ijeolOTic 
educati:)nal   site       Provide   1   na- 
jor  aciess  site   and   )  minor  ac- 
cess area.      The  Wind  River  Canyon 
arei   1^   in  the  Hind   In-lijn   P^^- 
ervattoii       TnU  plan    intlrdes 
4cquUltion  of   land   tn   fee  title 
or  easement   to  arry  out   the 
prcjecr..) 


N^rtovAL  EcrNOMic  :£v•L^?^^^^ 


Component  2-Bijhom  Hrver- 
North  onri  of   the  Ulnd  Ktver  Can- 
yon to  filohorn  I  ake. 

(Proposed  destination  as  State 
Scenic  oi-  Recremonal   Rlver^ 
with   3  mator  acess  sites  and  2 
minor  access  arpi j. ) 


( irit  Coit    S1.6?4.000 


AnnudI   fquiv«1ent  Cost 

SI  34.800 


Ajinu-I    Heneflts     S94.IiJ 


ttdClonitl    Recreation    fiUer    de- 
sK.nation  will   oie^erve  scenic 
ieaL.ty  along   12  ntles  of  river. 
free   flawing  streams  will   te 
(ireserved  alonq  the    12  nfles. 
A  hi'jher  level   of  recreation   is 
oftiet  ty  protection  o'  re- 

r'_e       Interpretation  enhance^ 
public  use  vdlu«.     Present  o 
fi.fiire  endangered  or  threite^ec 
5(i-"iei  of  tatldllfe  or  ve^etfl- 
tl.-,n  Mill   re   identified  and 
protected.   Water  quality  -til 
be    i.'proved  doe  to    Increased 
anj   inproved  sanitary   facili- 
ties.     Stdte  standards  will   be 
met.      icenic   recreation,   ard 
wildlife  options  will   be  rjln- 
tained       S-enlc   and  recrea- 
ttondl   values  Hill   be  preserved 
and  pntijnced.     Fut'jre  de/elop- 
nient  c^nice^  will   be   lost. 


Hr'.t  (f,b(    (is.e6a.ooo 

Anniidl    EniiUalent    lost 

5l.23S.M)0 

Annual    Bin^ftt*      $i/4,9')0 


*/     See   recomnendat  ion  propris1n>j  Authority  fo.^  such 
desionatif  n. 

b/      Doti  not    include  hunting  and   fishino  benefits. 


Buffalo  8iU   EFilarqgirent 
I  n  vi7oi.men  tarTrotec  1 1  on 
Dik-s 

(Haisln.j  Buftaln  Bill   [Jam  ?5   ft. 
fro-n   (is  pi-es'-nt   helrjfit  of   S.370 
ft     will    Increase  th«  total   sur- 
fa'.e  area   from  f>  fc'*l    aires   to 
9.'t;il   ai.f>-s        In    the   upper   re- 
S'Tv'.ir.    a   ,nke   lystem  will    be 
Inaalletf   foi    dusf    abatement 
tt.1t    Hill    also  have   -aterfowl 
ef<i'jn.-neni   arvds     I'lis  plan 
el"?i*nt    1'.   (1^,ien.i-nt      i.;ion  cort- 
pletnn  of   irn-  Uiffaia  Bill  M- 
larner^nt  proposed  un.ter  (hr- 
Nitionil   Knn'in't-   ff^elofiir^nt 

t  ■r,  .1 


first  Cou     $11,864.0(111 

Tot)l   flnniMl   Cost      SW.JOO 

Annual   Be'ieflts   -  not  evdlu- 
ated  eji'-ept    foi    S26.000  ner 
year  for   .,dterfnwl   and  ■I'liie 
uSv.'  of  tfie  ilUe  areas        the 
najnr  L'lntifit   will    be    air 
quality  control        If  tiie  de- 
velopinent  WIS   privately  unned 
ttie  stale  and/or   federal    air 
i]ual1ty  .t'lpncies  would  un 
doubtedl/   insist    on    the   Ji^es 
as    a  condition   to   conitrtic 
tion.  which  sugfjests  that    the 
tienefif:    (if  r-jinlaining    i<     im- 
(irn.in'i  ,i  ir  ',:a\  I'y    m    ri- 
■irri   wr..l'I       ,.,!.;  I    ■■  .    .;'.■.-. 


Clpud  >'i;ali_  Pr, '.' 
Ues'iinate  as 


11  den 


E-NVPn^STAL     Ql'^irTV 


State  recreation  river  deslg 
nation  will   preserve  scenic 
beauty  along  93  miles  of  river 
free  flOHinq  streams  villi    Ce 
preserved  alono  the  98  miles. 
A  higher   level   of   reLreat'on   is 
offset  by  protection  of   re- 
sntiTce       Interpretat  i.Tn  en- 
hances  pt.blfc    i.ie   value.      Pre- 
sent Of    future  endangered  or 
threatened  species  of  wililife 
or  vt'jetation     will   be   identi- 
fied  au'l  protected.      Water 
q-ialily  will   be   improved  ..'^^e  tc 
increased  and   Improved  ^amtar) 
f.icllfties.      State  standards 
>"ill  be  met.     Scenic,  recrea- 
Mon,  and  wildlife  options  wll 
be  maintained.      Scenic  and  re- 
creational  vdlues  will   be  pre- 
served and  enhiinced       future 
development  ctmlces  will   b-* 
lost. 


Water  tontainert  in  ponds  t-; 
hind  the  earthen  dike  svs'en 
would  help  ore 'tfnt  annual 
floodinf),    and  wnuld   cover  dust 
producinn    Upidi    and    reiiuce   air 
quality  prohlemi  du>  inq  winter 
months        In^fiumlfnent    are  is 
wuuli)    pa)Vlle    waterfii.*]     neiCln 

areas,   and  fur  bearin<j  aninal 
habitat       Wildlit«  observation 
cppO'tonitles  would   be    in- 
creased 


STATE-REGIONAL   ceVELO^'-M-M 


In  addition  to  the  NED  benefit 
the  project  will   generate 
SjS.OOO    in  emoloyment  benefits 
and  S95,000  as  a  result  of  in- 
duced business   In  the  re'jion 
and  other  secondary  effects. 


In  addition  to   the  NED  benefit 
the  prolect  will  generate 
$50(1, OOfl  tn  employment   benefit 
and  sns.OOO  as  a  result  of  In 
duced  business   In   the   region 
and  other  secondary  effects. 


In  addition  to  the  ^ED  bent- 
fits,   reyional   employment 
benefits  would  total   S611.n00 
and   reqional    induced  and  stem- 
ming  from  benefits  would  total 

sn4.ono 


-SgjUL  wsLL-BUNg 


The  project  with   Its  new 
facilities  will    relieve  pres- 
sure on  eilstlnq  facilities, 
and  will   provide  for  a  better 
quality  of  recreational   e«- 
uerlence.      Operation  and  main- 
tenance of  new   facilities  will 
create  additional   full   tlin« 
jobs.     Local   business  estab- 
lishments will   profit   from  in- 
creased  tourist   trade.     The 
project  win  provide  access  to 
the  stream  and  flshinq  areas. 


South  of  the  river  there  Is  a 
vast  amount  of  recreational 
area  with  a   limited  number  of 
recreational    facilities.    The 
project  will   give   local    resi- 
dents  the  opportunity  to  fish 
picnic,  and  have  access  to  the 
stream,   local   business  estab 
lishmenis  will   profit    from 
Increased  tourist   trade. 
The  project  will    allow  tourist 
to  make  use  of  the  facilities 
and  recreation  opportunity  and 
therefore  relieve  some  of  the 
pressure  placed  on  facilities 
near  or  In  Yellowstone  Park. 


Euiploympnl  of  construction 
worlrers  would  vary   from  S  to 
S6  during  the  2  yar  construc- 
tion period,      Most  workers 
would  be  employed   from  local 
forces.      Undesirable    living 
conditions   for   local    residents 
would  be  alleviated.      Reservoli 
area  would  be  more  compatible 
th  winter  sports  activities. 


Annual   Cost   -    forage  uses   fore 
gone:    56,  MO 

Annual  Benefits   -    Increased 
recreational   usi': 


yi  li1?rr>i.*s\   desl';n<i*  ion   ifforns 
pruiecrloa  to  «ii-r5h*.i.  ^i  i  i 
li'e.   conservat  lin».   af.  l  aes- 
thetic   vjlu»s   a.-<inf|  .i*r?r',. 
It    allows    r.rfal^r   cmt.ol    Cf 
•  1*itur  ii%e   thr.iuqh  neinlri. 
it   rtcfis-.ftry.      ]ne.-.*   uni  )i,e 
re'iions   reed    this    Iesiini'l;n 
111  jffo'.l  t.'e  grr-utt-it   tT'.-'irw 
of  pri.;.Tclun  witrAul  i-as^ 
iedassif  uaticn. 


l-'crrased  tfcreattonal  expend!' 
-.■.fes  w.iiild  create   regional 
Qenefils.    1(1  addition    to  N£U 
benefits,  of  about   iSO.Oai)  per 
tear. 


"rh«  richest   values  of  wilder- 
ness   lie  not    in   the  days  of 
Oani^l   Bonne,   not  even    in   the 
present,    but    rather    in    the 
future    "      Aldo  Leopold 
All   recreation  areas  will   un- 
doi.Ltfdly   rpLelve  much   heavier 
usf   in   the   future.      It   Is    ifiH 
purtint    that    they    remain    for 
this   use   ■    recreation,   and  not 
become  developed   for  tinher   In^ 
terests.   vehicular  uses,  or 
water  projects. 
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Table  VI-2 
(_EQ  Plan  -  continued) 


NATIONAL   ECCNQ.'ilC  SEVELOPf'^NT 


ENVrPC^^^NTAL  QUALITY 


STArE-RiGIONAL  r;V£!.OPKES'" 


SOCIAL  ■^i'.l'iil^Z 


North  Fork  Shoshooe  River  Recrea- 
tion 

Component  1   -  North  Absdroka 
Wtldemeji  bOin<3*ry  to  eaJtem 

national    Forest   boundary 

Scenic  &  Recreational   River 


(Proposed  Kftnfnfstrative   desig- 
nation ds   U.S.    Forest  Service 
a*t1nistered  recreational    river 
with  2  riajo**  access  sites  and   1 
minor  access   area.     No   land 
acquisition   is   necessary  since 
this   portion  of  the  river  flows 
entirety  within  Federal   lands.) 


First  Cost     $372,000 


Annual   Equivalent  Cost 

577.000 


Annual    Benefits     $190,100 


Copponent  2  -  National  Forest 
Boundary  to  Buffalo  Bill  Re- 
servoir  


Reci'edtional    River 

(Proposed  administrative  desig- 
nation as  State  managed  recrea- 
tion river  with  1  major  access 
site  and  river-front' easements 
«&  necest-ary  to  maintain  exist- 
ing conditions  J  ' 


First  Cost     51,756,000 

Annual    Equivalent  Cost 

5136.500 

1/ 
Annual   Benefits     S60.800 


a/  Does  not  include  hunting 
and  fishing  benefits. 


The  scenic  beauty  along  ?6 
miles  of  U.S.    Forest  Service- 
managed  scenic  and  recreation 
river  will  be  preserved. 
Twenty-s1<  miles   of  free  flow- 
ing streams  wtll   be  preserved. 
A  higher   level   of  recreation   i 
offset  by  protection  of  re- 
source.     Interpretation  enhance, 
public  use  value.     Present  or 
future  endangered  species  of 
wildlife  and  vetietation  will   be 
id»ntlfied  and  protected.      Wa 
ter  quality  will    be   improved 
due  to   increased  and   improved 
sanitary  facilities.     State 
standards  will   be  net.      Scenic, 
recreational   and  wildlife  op 
tions  win   be  maintained.   ScenI 
and  recreational   values  will   be 
preserved  and  enhanced.      Futup 
development  choices  will   be 
lost. 

Th«  scenic  beauty  alonq  10 
miles  of  State-managed   recrea 
ttonal    river  will   be  preserved 
Ten  miles  of  free   flowing 
streams  will   be  preserved. 
Higher  level   of  recreation   is 
offset  by  protection  of  re- 
source.     Interpretation  en- 
hances public  use  value.      Pre- 
sent or  future  endangered  or 
threatened  species  of  wildlife 
or  veqetation  will   be  identi- 
fied and  protected.     Hater 
quality  will   be  improved  due 
to  Increased  and   improved  sani 
tary  facilities.      State  stan- 
dards will   be  met.     Scenic, 
recreational,  and  wildlife 
options  will   be  maintained. 
Scenic  and  recreational   values 
will   be  preserved  and  en- 
hanced.     Future  development 
choices  will  be  lost. 


[n  addition  to  the  NED  bene- 
fits  the  project  will   generate 
$65,000  as   »  result  of   in- 
creased e«Tiloyi»*tt   Income,   and 
$200,000  «s  a   result  of   In- 
duced business   in  the   region 
and  other  secondary  effects. 


The  river  and  its  environment 
offer  visitors   recreation  opper 
tunlties   in   fishing,   hunting, 
camping,   picnicking,   stghtset- 
Ing.   river  floating,   nature 
study,   end  othtr  water  related 
activities.     The  pleasure* 
associated  with  river-or1tnt«4 
recreation  are   important  to  so- 
cial  well   being.      Recreation 
opportunities  along  pleasant 
streams  renew  hi«nan   vitality 
Many  visitors  bound   for  Telli 
stone  spend  some  tine  along  tht 
Shoshone  River  before  tnterio^ 
the  park.     Local   business  es- 
tablishments wtll   profit  fro* 
ncreased  tourist  tradt. 


In  addition  to  the  NED  benefits 
the  project  will  generate 
J30,000  in  increased  enployiren 
income  and'SSO.OOO  as  a  result 
of  induced  business  in  the  re- 
qion  and  other  secondary 
effects. 


This  portion  of  the  river  off- 
ers   visitors   numerous   off-   and 
on-r1ver  recreation  oppor- 
tunities.    The  pleasures  asso- 
ciated with  river-oriented  re- 
creation  »rt   important   to  so- 
cial well  being.     Recreation 
opoorCunities  along  pleasant 
stream   renew  human  vitality. 
Hany   visitors  twund   for  fellow- 
stone  spend  some  time  along   tht 
Shoshone  River  before  entering 
the  park.     Local   business  es- 
tablishments will   profit   from 
Increased  tourist  trade. 


Pnrmnine  freek-Devil    Canyon 
('7vfn.iinn)-*.oiirre  tn  Mont-ina 

Aiirdor 

(SrrnTc   and"  Rccrta't  I'nnal    River 

■(Proposed  administrative  deslg- 
I  nation  as  scenic  and  recreational 

river  wl  th  2  ninor  access  areas 
|A  small  reservoir  may  be  devel- 
oped.) 


First   Cost      $274, OnO 


Annual   Equivalent  Cost 

$35,900 


Annual   Genefits     533, i 


The  scenic  beauty  along  22 
miles  of  U.S.    Forest  Service 
and  Bureau  of  Land  Hananement- 
mananed  scenic  and  recreational 
river  win   be  preserved.     A 
hiaher  level   of  recreation   is 
offset  by  protection  of  re- 
source.     Interpretation  en- 
hances public  use  value.     Pre- 
sent or  future  endangered  or 
threatened  species  of  wildlife 
or  vegetation  will   be   identi- 
fied and  protected.     Hater 
quality  will   be   Irproved  due 
to  increased  and   Improved  sani- 
tary  facilities.      Strtte  stan- 
dards will   bf  net.      Scenic, 
recreation,    and   wildlife   option 
11   be  maintained.      Scenic  end 
rerreatlnnil    values  will   be 
ores-rved  ind  enhanced.      Future 
■Jev?tn|irynt  choices  will    be 
I  'St. 


In  addition  to  the  NED  benefit! 
the  project  will   generate  re- 
gional  benefits   in  the  amount 
of  $20,000   as  a  result  of   in- 
creased employment  benefits, 
and  $35,000      is   a  result  of   In 
duceo  business   in  the   region 
and  other  secondary  effects. 


The  project  will  provide  new 
facilities   In  an  area  where 
facilities  are   limited  in  nuii- 
ber.     Project  will   give  local 
residents   the  opportunity  to 
make  use  of  the  stream.      Local 
business  establ i8hfl*nts  will 
profit  from  increased  tourist 
trade.     The  project  will   allow 
tourists   to  make  use  of  the 
facilities  and  recreation 
opoortunlty  and  therefore  re- 
lieve some  of  the  pressure 
placed  on  facilities  near  or 
in  Yellowstone  Parli. 


Sh.'II    Cr.-i'li    (Hvominn)    -    fif- 
Cri*ition    •    Si^urco    to   31qnorn 
%.(tlrnjl    furf\t    rinundir^ 
Sienit    or  Hi-trcit >ona1    River 

*  C'roytiSi'il  jlninlstrati  vif   (^("Siq- 
lnat«;m  as  Scenli"  or  Recreational 
|Ri»vr   with   ont-   niror    )i.c»SS 
jirfi        N3    UnJ    j;.|,j.  .I'.iio    U 
.neCfssar/    ','"C"    thu    cdni)onent 
flows   fni\r^\f  wcnin   Fc  irral 
Ian. I-,.      IMS    str,>tp<    -i.iht    tx- 
I^OnSIJervd    f^r    "l.CiaiijI     rfc^  t  g- 
,na'-ion   js    J    Svrnic  Or  RfCiM* 
ti3n.ll    R.*^.-) 


rst  Cost     ShO.ono 


Annual    Equivalent  Cost 


Annual    fl.r^flu      %6b.«m 


The  scenic  beauty  alonq  26 
miles  of  U.S.    Forest  Service- 
managed   recreation   river  will 
be  preserved.      Tne  26  miles  of 
stream  will   be  preservTd  as 
free  flowing.      A  higher   level 
of   recreation    Is  offset   by 
prot^'Ction  of    resource.      In- 
t^rpret-ition   enhances    Public 
use  value.      Present  or  future 
endanc.^red  or   Ihreatt'ned 
wildlife  or  vegetative  species 
win  be  i'Jentlfled  and  pro- 
tected-     yjttfr  quality  will   be 
irproved  due   to    increased  and 
W^roved    solitary    fac'littes. 
State  standards  will   be  met. 
Scenic,    recreation,   and  wild- 
life  options   will    fee   naln- 
talnpj.     Scenic   and  recrea- 
tional  vjt-es  will   be  pre- 
served aM    enhanced.      Future 
development  choices  -ill   be 
lost. 


In  addition  to  the  NED 
the  project  will  genera 
regional  benefits  I 
amoirt  of  545.000  a.  _ 
of  increased  employment 
come,  and  SSS.OOO  as  a 
of  Induced  business  in 
region  and  other  second. 
effects. 


te 

e 

result 

in- 
result 
the 
ary 


•   The  oroject  will  olve  local 
residents  the  opportunity  to 
fish,  picnic  and  have  access  to 
the  stream.  Local  business 
establishments  will  profit  fnM| 
increased  tourist  trade.  The 
oroject  Is  located  on  a  major 
national  highway,  and  win  in- 
duce tourists  to  njke  use  of 
the  facilities  »nii   recreatton 
opportunity  and  therefore  re- 
1'cve  some  of  the  pressure 
placed  on  facilities  near  or  In 
Yellowstone  Park. 
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Table  VI-2 
(EQ  Plan  -  continued) 


ACCO'JNT 


\a::o-.j:.  cco-.qhic  d-:v;lo?.^--nt      en'.p:\-^n'v-    cuaiitt 


Ten^ietp  Creek-Heit  lef>s!«{» 
late  to   Tensl»gp,   W/oiwia^ 
{Scenic  and  R^treatlonal 
River) 


1  Flr^t  Cost     $1,202,000 
I  Annual   Eiulvdlent  Cosi 

sin.sao 


(Proposed  administrative  tleslg-     !  Annual   Benefits     579,800 
nation  as  Scenfc  and  Pecreattondl| 
(tlver  with  2  mtnar  «ccess  areas.] 


Tt>e  scenic  beaut/  alon<i  2J 
miles  of  State  and  U.S.    Forest 
Servtce-'^niqed  scenic  and   r-»- 
creation  ryttr  will  be  pre- 
served      The  21  miles  of  strea 
win    b-*   prpsfrved   as    free    flCw 
im       A  hl^h(•r   l-fvel   o'  retrvi 
tlon    is    affiot    by  protection  of 
resouiiie.      Interpretation  en- 
hances public  use  value.     Pre- 
sent or  future  endangered  or 
threatened  Species  of  wildlife 
or  vegetittori  will   be   identi- 
fied and  protected.     Uater 
quality  will   be   Inproved  due  to 
increased  and   inproved  sanitary 
faclliries.      State  standards 
will   be  riMt.      Scenic,   ftfcrea- 
tton.   ai-.J  wildlife  CDtinns  will 
be  namtained       Scenic   and  re- 
-  ttitiortdl    values  will   be  pre- 
served and  enhanced,     future 
develujpnent  choices  will  be 
lost. 


CLAHICS   fORK  BASIN 

ClarVs   Forli    Piver  Recreation,    | 
Uyominf)  j 

Component    1        Uyomlng  border;  First 
d3wn   to  Crand'ill   Creek  i 

Bridge  -   20  ml les      I  Annua' 


I 


(Proposed  designation  as   rectea- ,  Annual 
lional    river,   add  one  major  ac-    i 
cess  site  and  1  n.mor  access,        ; 
]  tnd  acquire  scenic  easements 
440  acres.) 


lost 
Equt 

Bene 


S624.000 
"alent  Cost  S73.2O0 
fits   S109.800 


Co:npo'ient  2  -  Crandall   Creek 
bridge  to  routh  of   C  larks 
_For*'   Canyon  -  22  nt  les 

(Propose-l  designation  as  Na- 
tional  Wild  and  Scenic  River, 
add  two  majjr  and  one  minor 
access  areas.     No   land  ac- 
quisition  required.) 

Cof^Jonent  i  -  ?touth  of  Clarks 
Fork  Canyon  to  Montana  State 
line 


(Hjintflin  as  private-public 
owned  stretch.     Acquire  one 
a'lditional   nj  jor  access  site 
a-id  one  ninor  access.      Ease- 
r^nts  wouiJ  be  needed  on  2,640 
acres  to  assure  Chit  •arc'is 
near  ine   ry^er  reo^in   in  essen 
tiflly    t'leir  prt»ient    Stitui 
in  i    i.>-         ;-iis     .',-j    -.hn-jil    -,- 
iiic:  i'H.)    in    n«    ^t  ,:,     rot  ■■■.- 
ti  111   riv-"*   ■.  /lt-r>    if  ntie    1  1 

es'  iDl Jsheu. 


First 
Annual 


Cost 
Equl 


$J?2,000 
valent  Cost  S6S.600 
fits     S93,100 


Firit  Cost     S2. 124. 000 


Annual    Equivalent  Cost 

$l32,b00 


Annual   Benefits     $76,500 


iM^h  Country  lakes   Preser- 

_^dtton . 

preservjt'on 

(Deslijnate  D^irtootn  am  norXh 
of  U.S.    ttwy.    212   as  wilderness      | 
are».      All    land   Is   contained 
within  Shoshone  Nalional    For- 
est.) 


'lot  avii  Idble 


Higher  level   of  recreation  use 
Hill   btf  offset  by  Jetter  pro- 
tection of   reiOL.rce.      Endan- 
gered or  thteate-iel  species 
will    be  protectee.     Eicellent 
water  quality  will   be  naln- 
tained.      [*e>'eloprent  will    re- 
sult  In   sone   loss  of  options 
for  future   uses,   bjt  will   not 
Involve    irreversible  or   irre- 
trievable effects.      Natural 
beauty  aling   this   stretch  of 
river  wil  1   be  ™)ntaired. 
Interpretition  will   enhjnce 
public  use  value.     Historical 
and  cultural    use  values,  par- 
ticularly In  coinectlon  with 
the  Nea  Perce  Trail,  will   be 
protected. 


s:a7;-r-gicnal  kv;lqp.^\t 


In  addition  to  th«  NEO  benefit 
the  project  will  generate  re- 
lionil  benefits  of  $50,000  as 
a  result  of  increased  enploy- 
ment  (nco*^  and  $30,000  *S  * 
result  of  Induced  business  in 
the  r?qfon  and  other  secondary 
effects. 


Ihis    lb    1  natu'-al  e*li:niit;n  o 
an  ar-ea   In  Montana  teiDg  con- 
SiJervd  for  desi>;n;:icn  as 
w1  lL.Vmess.      Tnis 
frjgi  h-  arej  wUh  ran/    lakes 
needs    prot.fti    n  whuh   cannot 
be  clo^sili*-.!  easll/,     Desig- 
njtl.-in  would  [Tvclu'!^   darns    to 
increai-   Ca,>acit/   cf  njtura) 
)akes    fur  aidlticnjl   storage. 


In  addition  to  NED  benefits, 
reyional   erployment  benefits 
of  about   $55,000  and  Induced 
■ind  iteming  from  benefits  of 
ebout   $100,000  will   be  re- 
alized  fro^  Component   J. 
Corresponding   figures   for  Com' 
porent  2  will   be  about  $45,000 
and  $95,000. 

Currespondinq  figures  for  Com- 
ponent i  will  be  about  $135, 00( 
and  $105,000. 

U:e  of  the   facilities  will 
create  a  narket   for  recreation- 
type  goods  and  services. 


scc:al  a--ll-b-::ns 


Tht  project  will   provide  faci- 
lities  in  an  area  where  there    I 
Is  a   limited  nurter  of  them.       I 
The  project  will   give  local 
residents   the  opportunity  to       I 
fish,  picnic  and  have  access  ta 
the  stream.     Local   business 
establishments  will   profit  frow 
Increased  tourist  trade. 
The  project  will    allow  tourists 
to  make  use  of  the  facilities 
and  recreation  opportunity  and 
therefore   relieve  some  of  the 
pressure  placed  on  facilities 
near  or  In   Yellowstone  Park. 
Project  operation  and  tnalnten- 
ance  will   provide   for  «dditiona|l 
full-time  jobs. 


Recreation   facilities   tn  the 
Yellowstone  Park  trea  are  be 
coming  overcrowded.     The  pn} 
tection  of  this  scenic  ana, 
and  the  expansion  of  its  use 
will    improve   the  quality  of  the 
recreation  experience  In  other 
areas  that  would  otherwise  be 
Overcrowded.      The  operation  and 
fTdintenance  of  the  new  faci- 
lities will   provide  at  least 
four  full-time  and   four  part- 
time  Jobs.      Tourists  using   the 
area  and  Us   facilities  will 
Improve  business  opportunities 
In   the  service  am.     Addi- 
tional  access  and  facilities   In 
the  lower  Clarks   Fork  will   per 
mit  more   local    use  of  the   re- 
source, and  will   attract  some 
non-local    use  and   relieve   the 
pressures  on  other  recreational 
facilities   in   the  Yellowstone 
Park  ares. 


*io:  aval  table 


Preservation  of  this  remarkablj 
scenic  area   will  be  of  benefit 
to  this  and  su»;eedin5  genera- 
tions  Places  of  quiet  and 
solitude  are  becoming  fewer. 
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Table  VI-2 
(EQ  Plan  -  continued) 


NATIONAL  ECONOMIC  DEVELOPMENT    ENVIRONMENTAL  QUALITY 


ACCOUNT 


STATE -REGIONAL   DEVELOPMENT 


SOCIAL  WELL-BEING 


Off  Stream  Storage 
Clarks-Fork  Basin 
Recreation,   fish  and  wildlife 


(A  6,500  acre-foot  water  storage 
reservoir  to  provide  water  for 
instream  flow   regulation  and 
maintenance  of  a  recreation 
pod. ) 


First  Cost     $1,353,300 

Total  Annual    Cost     $91,450 

Annual   Benefits-Not  Available 
Assumed  equal   to  costs. 


Project  will   create  a   reser- 
voir with  a  surface  area  of 
320  acres  and  will   create  some 
goose  and  duck   resting  areas. 
Waste  grains  will   provide  wa- 
terfowl   food.     Average  annual 
stream  flow  would  be  slightly 
reduced  because  of  evaporation 
but   flood  flows  would  be  re- 
duced and  low  flows   increased. 


In  addition   to  the  NED  bene- 
fits,  the  project  will   gene- 
rate  $30,035  in  regional  bene- 
fits as  a  result  of  increased 
employment  income  and  $93,300 
as   a   result  of  induced  busi- 
ness and  other  secondary 
effects   in  the  region. 


During  construction,   demands 
on   items  such  as  housing, 
waste  facilities,  schools  and 
health  services  could  cause 
some  economic  and  emotional 
stress  on  area  residents, 
but   the  project   Is   relatively 
small   and  can  be  handled  with- 
out undue  hardship.     After 
development,   use  of  the  faci- 
lity will   involve  more  people 
In  the  area,  and  more  expendi- 
tures for  services  and  eguip- 
ment. 


Sunlight-Crandall   Basins 

Establish  Development  Control 
Programs 

{Buy  development  rights  or  case- 
ments that  would  permit  current 
uses,  but  that  would  provide  con 
trols,  over  and  above  any  zoninQ 
regulations,  on   future  use  of 
land  for  subdivision  or  other 
purposes.) 


First  Cost      $6,000,000 

Annual   Cost     $460,000 

Annual  Benefits-Not  available 


Scenic  areas   in   the  Upper 
Clarks   Fork  are   recognized  as 
those  of  more  than  local   con- 
cern.    Provision   for  scenic 
easements  would  encourage 
retention  of  scenic  values 
while   land  remains  on  local 
tax  ro'es   and  existing  uses 
can  continue  without  undue 
outside  pressures   for  change. 


The   land  easements  wn<'id  not 
affect  present  uses,  taxes  or 
other  effects   of  private  owner- 
ship, except  that  such  uses 
and  effects  would  remain  for  at 
east  the   lOO-year  life  of  the 
easements.     The  land  use  con- 
tract programs  would  maintain 
the  area's  scenic  and  recrea- 
tional  values,  and  thus  perpe- 
trate the  state-regional   values 
that  currently  exist. 


"The  richest  values  of  wilder- 
ness  lie  not   In  the  days  of 
Oaniel  Boone,  not  even   In  the 
present,  but   rather  In  the 
future."     Aldo  Leopold. 
All   recreation  areas  will   un- 
doubtedly receive  much  heavier 
use   in  the  future.      It  is   im- 
portant that  they  remain  for 
this  use  -   recreation,   and  not 
become  developed  for  timber 
interests,   vehicular  uses, 
water  projects,  or  housing 
developments.     The  Sunlight 
Crandall  area  is  one  of  the 
few  readily  accessible  areas 
in  the  United  States   that  still 
provides  an  opportunity  to 
see  and  enjoy  nature  as  it  was 
before  man's  onslaught. 


Accelerate  Land  Conservation 

a.  State  and  Private   Lands 
1.432.000  Acres 

b.  National    Resource  Lands 
556.000  Acres 

c.  Forest  Service   Lands 
5,540  Acres 


*6-3/8%   interest  for  25  years 


a.  Capital  Cost 

$25.915.000 

•Annual   Equivalent  Cost 
$2,100.200 

b.  Capital   Cost 
$6.600.000 

Annual   Equivalent  Cost 
$534.900 

c.  Capital  Cost 
$3.959.000 

Annual   Equivalent  Cost 
$320,800 

Annual  Benefits  -  Not  computed 
-  assumed  to  be  at  least  equal 
to  costs. 


Soil   loss   and  sediment  yield 
would  be  reduced.      Increased 
vegetative  cover  would  result 
from  improved  management  of 
existing  resources.     There 
would  be  additional   depletion 
of  streams   due   to  increased 
consumptive  use  by  added  vege- 
tative cover  and  added  surface 
evaporation  from  ponds.     There 
would  be   improved  quality  of 
fish  and  wildlife  habitat,   in- 
cluding cover,   forage,  water- 
ing places,  waterfowl   nesting 
sites,  and  establishment  of 
fisheries.     Less   soil  nutrients 
Id  enter  streams  and  the  un 
derground  water  table,  and   less 
undesirable   return   flows  would 
reach  streams.      There  would  be 

ncreased  fire  hazard   from 
added  production  of  forage 

"ant  species.     Late  season 
stream  flows  would  be   increased 
through   reduction  of  overland 
surface   flows  and  increased 
soil    infiltration  and  moisture 
lolding  capabilities. 


Land  conservation  would  main- 
tain and/or  enhance  the  out- 
put of  goods  and  services  to 
users  in  the  region.  It  would 
provide  additional  employment 
in  the  application  and  main- 
tenance of  proposed  measures, 
and  provide  additional  perman- 
ent employment  in  processing 
increased  goods  and  services. 


There  would  be  inproved  down- 
stream water  quality  for  all 
uses.     General   aesthetics  of 
the   land  would  improve. 
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The  State- Regional  Development  Plan 

The  State-Regional  Development  (SRD)  Plan  involves  those  projects  or  pro- 
grams that  the  Study  Team  believes  should  be  carried  forward  under  the  auspices 
of  local  or  State  jurisdictions.  These  program  items  are  too  complex,  too  large, 
or  too  financially  involved  to  warrant  their  development  by  individuals.  Often, 
although  not  always,  they  do  not  meet  the  basic  requirement  for  National  Econom- 
ic Development  because  the  direct  user  benefits  do  not  exceed  the  costs.  They 
have  regional  values  in  excess  of  their  costs,  however,  when  the  secondary  ef- 
fects of  increased  community  income,  improved  services,  induced  business  activi- 
ties to  serve  the  direct  user  beneficiaries,  and  other  such  factors  are  consid- 
ered. These  effects  wash  out  in  national  evaluations,  because  from  the  national 
point  of  view  it  makes  no  difference  whether  these  kinds  of  investment-induced 
effects  occur  in  the  Yellowstone  Study  Area  or  somewhere  else  in  the  Nation. 
From  the  regional  point  of  view,  however,  the  secondary  effects  are  just  as  im- 
portant as  the  primary  ones  --  they  impact  on  the  local  and  regional  areas  irre- 
spective of  whether  there  may  be  offsetting  effects  somewhere  else  in  the  Nation. 

The  terms  used  in  evaluating  secondary  effects  in  the  State-Regional  Devel- 
opment Plan  that  follows  are  defined  briefly  in  the  following  paragraphs: 

Employment  --  Part  of  the  value  shown  for  benefits  in  the  RD  account 
for  this  element  is  an  estimate  of  the  wages  spent  in  the  region  by 
imported  manpower.  Imported  labor  may  be  due  to  construction  and  op- 
eration and  maintenance  of  the  project.  Wages  and  salaries  paid  to 
those  who  would  otherwise  be  unemployed  is  also  part  of  the  regional 
employment  benefits. 

It  is  possible  that  a  plan  or  project  may  result  in  job  losses.  In 
such  situations  the  wages  lost  are  shown  as  regional  costs. 

Induced  and  Stemming  From  --  These  effects  are   most  often  counted  on 
the  benefit  side  of  the  ledger.  However,  there  are  cases  where  the 
same  concepts  should  be  applied  to  plan  or  project  costs. 

Induced  by  benefits  result  from  increased  net  returns  to  those  who 
supply  goods  and  services  to  the  direct  project  beneficiaries.  For 
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example,  an  irrigator  would  be  a  direct  beneficiary  of  an  irrigation  pro- 
ject. The  increased  economic  activity  in  the  community  due  to  the  irri- 
gator's purchases  of  more  fertilizer,  fuel,  and  professional  services  are 
"induced  by"  benefits.  These  types  of  benefits  are  usually  determined  by 
the  use  of  a  relevant  "multiplier". 

"Stemming  from"  benefits  result  from  increases  in  net  incomes  of  those 
who  utilize  the  output  of  the  direct  project  beneficiaries.  It  must  be 
relatively  certain  that  the  increases  in  the  forward  parts  of  the  system 
would  not  result  without  the  project  or  plan  before  benefits  can  correctly 
be  counted.  For  example,  increased  net  income  in  an  area  due  to  cattle 
feeding  that  would  not  have  existed  without  the  project  are  "stemming  from" 
benefits.  The  cattle  feeder  uses  an  output  of  a  direct  project  beneficiary, 
i.e.,  feed  grain. 

Most  of  the  estimates  shown  in  the  SRD  account  in  this  report  as  "induced 
by  and  stemming  from"  are  primarily  "induced  by"  benefits. 

The  projects  and  programs  covered  by  the  following  evaluation  sheets  are 

those  that  the  Study  Team  believes  could  appropriately  be  handled  at  the  State 

level.  Figure  VI-3  shows  the  general  location  of  the  elements  included  in  the 

State-Regional  Development  Plan. 
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1.  Green  Valley  Ranches 

2.  Kirby  Draw 

3.  Mule  Butte 

4.  North  Hudson 

5.  Preacher  Draw 

6.  Winchester 

7.  Banjo  Flats 

8.  Buffalo  Bill  Enlargement 

9.  Shoshone  Extensions  South 

10.  Shoshone  Extensions  North 

11.  Shoshone  Extensions  South  Additions 

12.  Westside 

13.  Sand  Mesa 

14.  Clarks  Fork  Offstream  Storage 


FIGURE  VI -3  LOCATION  MAP 

STATE-REGIONAL  DEVELOPMENT  PLAN 

WIND-BIGHORN-CLARKS  FORK 
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Table  VI-3 
Yellowstone  Basin  And  Adjacent  Coal  Area  Level   B  Study 
Display  of  Beneficial   And  Adverse  Effects 
SRD  Plan  -  Wind-Bighorn-Clarks  Fork 


PLAN   ELEKENT 


NATIONAL  ECONOMIC  DEVELOPMENT 


ENVIRONMENTAt.      QUALITY 


STATE-REGIONAL  DEVElOPKENT 


SOCIAL  WELL-BEING 


HIND  RIVER  BASIN 


Green  Valley  Ranches   Project 
irrigation 


{Sprinkler   irrigation  of  5,100 
acres  of  land.     Water  would  be 
pumped  directly  from  Boysen 
Reservoir  to  lands  north  of 
Shoshoni  for  sprinkler  applica- 
tion.) 


Total  Investment  $7,393,100 
Annual   Equivalent 

Cost                            S  472,300 

OMiR  S  57.800 
Total   Annual 

Costs                          S  530.100 

Annual  Benefits     $  359,900 


A.  Reservoir  levels  in  Boysen 
Reservoir  might  be  lower  due 
to  irrigation  withdrawal. 

B.  About  5,100  acres  of  range 
land  will  be  changed  to  irri- 
gated agriculture.  The  area 
is   antelope  habitat. 

C.  Farming  of  the  area  would 
leave  large  areas  exposed  to 
wind  erosion  during  the  fall, 
winter,  and  spring. 

0.  Increased  crop  acreage 
would  increase  the  upland 
game  and  songbird  habitat. 


Kirby  Draw  Project 
irrigation 


(Kirby  Draw  Project  is  an  11,200 
acre  sprinkler  irrigation  project. 
Water  would  be  pumped  from  the 
Wind  River  using  two  river  pump 
plants. ) 


First  Cost     $13,579,800 
Total   Annual   Cost     $1,025,100 
.Annual   Benefits     5675,500 


User  benefits 

5359 

900 

Regional  benefits 

Employment 

5354 

400 

Induced  end  steun 

Ing 

from 

5  81 

100 

Total  Benefits 

5795 

400 

Adverse  effects 

Investment 

5472 

300 

0H6R 

S  57 

800 

Total  Cost 

5530 

100 

Stream  flow  levels  would  be  de- 
pleted due  to  the  irrigation 
diversion.     About   11,200  acres 
of  range   land  would  be  changed 
to  irrigated  agriculture.     The 
area   is  antelope  and  sage 
grouse  habitat.     Farming  of 
the  area  would  leave   large 
areas  exposed  to  wind  erosion 
during  the  fall,  winter  and 
spring.      Increased  crop  acre- 
age would  increase  the  upland 
game  and  song  bird  habitat. 


A.  Incooe 

1.  The   Increased  Irrigated 
acreage  would    Increase   Che 
total   agricultural   returns   to 
the   faraera   of    the   area. 

2.  Conmunlcy    locone  vould  be 
Increased   an   average   of   S265, 
300  annually   because  of    In- 
creased  eisployment   and  business 
generated  by   the   project    in- 
stallation  and   project   output. 

B.  Employment 

t.    Project   Installation, 
bperacloo,    and  maintenance 
will   provide    increased   full- 
itlme  employment    in  agriculture 

2.  Production   of    Increased 
agricultural  output  will  creati 
inew  seasonal   on-farm  Jobs. 

3.  Increased  agricultural 
output  will   generate   additional 
full   time  Jobs    in   the   agri- 
business   industry  of   the 
region. 

:.    Life,    Health  and   Safety 

1.    Increased    Income  would 
[allow  beneficiaries   to  more 
iBCtively   participate   In 
social,   cultural,   recreational 
and   community   activities   of 
' the  region. 


In  addition  to  the  NED  benefit^The  increased  irrigated  acreage 
the  project  will   generate  would  increase  the  total   agri- 

Si. 567, 900   in   regional    benefitscultural   returns  to  the  farmers 


as  a  result  of  increased  em- 
ployment  income,    induced  busi* 
ness   in  the  area  and  other 
secondary  effects. 


Mule  Butte  Project 
irrigation- 

(Project  would  sprinkler  irrigate 
about   17,280  acres   of   land  with 
water  supplied  from  the  Wind 
River.      A   three-pumping  plant 
system  will   be  used. ) 


First  Cost     $25,343,800 
Total   Annual   Cost     $2,028,500 
Annual    Benefits     SI. 042. 300 


Stream  flow  levels  would  be  de 
pleted  due  to  the   irrigation 
diversion.     About   17,2fiO  acres 
of  antelope  and  sage  grouse 
habitat  would  be  lost.     Fanning 
of  the  area  would  leave   large 
areas  exposed  to  wind  erosion 
during   the   fall,  winter  and 
snrinq.      Increased  crop  acreage 
would   increase  the  upland  game 
and  song  bird  habitat. 


of  the  area.     Coirmunity   income 
would  be  increased  an  average  of 
$1,218,300  annually  because  of    i 
increased  employment  and  businei 
generated  by  the  project. instaV 
ation  and  output.     Project 
operation  and  maintenance  will 
provide   increased  full-time  em- 
ployment in  agriculture.     Pro- 
duction of  increased  agricul- 
tural  output  will   create  new 
seasonal   on-farm  jobs  and  will 
generate  additional    full-time 
.obs   in  the  agribusiness   indus- 
try and  service  sector  of  the 
region.     Increased  income  would 
allow  beneficiaries  to  more 
actively  participate  in  social 
cultural,   recreational,   and 
community  activities  of  the 
region. 


-+- 


In  addition  to  the  NED  benefit!  The   increased   irrigated  acreage 


the  project  will    generate 


result  of  increased  em- 
ployment  income,    induced  busi- 
ness  in  the  region  and  other 
secondary  effects. 


would  increase  the  total   agri- 


$2,576,600  in   regional   benefit*  cultural    returns  to  the  farmers 


of  the  area.     Cofununity  income 
would  be  increased  an  average 
of  $1,590,400  annually  because 
of  increased  employment   and  bus 
iness  generated  by  the  project 
installation  and  output.     Pro- 
ject  installation,   operation  an  I 
maintenance  will   provide  in- 
creased full    time  eiTployment  in 
agriculture.     Production  of  in- 
creased agricultural   output  wiV 
generate  additional    full-time 
jobs   in   the  agribusiness   indus- 
try and  will   create  new  season* 
on-farm  jobs.      Increased  income 
.fOuld  allow  beneficiaries  to 
Tiore  actively  participate  in 
social,  cultural,   recreational, 
and  coniunity  activities  of  the 
region. 
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Table  VI-3 
(SRD  Plan  -  continued) 


PLA\   ELt>'tM 


(Project    fi   a   sprlriklar  Irrlq* 
tton  project   of  about  6.200  acre 
'  Water  supoly  would  be  pjAfted 
i  from  the  Pop  Ag-e   Btver  uilng 
one   river  pu<«ptnq  plant    ) 


Preacher  Drjw-BeJver  Creek 
f rrigatton 

(Project  would  sorlnklpr  (rrlgati 
7,400  acres  of  lanj,  Water  wou1< 
be  Supplied  by  two  rlwer  purping 
plants,  one  on  t^e  Pope  Agte 
liver  and  one  on  the  Little  Hind 
River.} 


_l?Ili_i!*li_L!IPi£SJi_ 


'wddlife  habitat  and  f'rrtga- 
lion 

(Two  snail    reservoirs   tir  wild- 
life hdbltat,   and  1.690  dcres  of 
sprinkler   Irrigation   to  provtdt 
wllalife   feed  crot>s.   or  to  be 
harvested  as   ci  rcumstmces  each 
year  dictate. ) 


NATiQvAi.  E:c\:irc  DlVelopvent 


First  Cost     S7.9'2.000 
Total   Annual  Cost    S6/4.100 
Annual   Benefits     |J9o,7nO 


First  Cost     $9.5?9.000 
Total  Annual   Cost     $765,600 
Annual   Benefits     $473,500 


First    Cn-jt      SI. 429,000 


Annua  I  t^mwalent  Cost 
$99,500 


Ann.jrtl   Bf'nefits      SIM, 800 


EWITONyENTAL     QUALITY 


Strean  flow  levels  would  be  de' 
pleted  due  to  the   Irrigation 
diversion.     About  6.200  acres 
of  ant«'ope  and  sage  grouse 
habitat  would  be    last.      Farmlnt 
of  the  are4  would  leave  large 
areas  eiposed  to  wind  erosion 
during  the   fall,  winter,  and 
spring.      Increased  crop  acre- 
age would   Increase  the  upland 
game  and  song  bird  habitat. 


STATE-R£GIOf^AL   PEVEIOPWEWT 


In  addition  to  the  NED  bene 
fits  the  project  will   generate 
1937.500  In  regional   benefits 
as   a   result  of   Increased  em- 
ployment  Incofne,   Induced  bust 
ness   In  the  region  and  other 
secondary  effects. 


The  Increased  Irrigated  acrtaft 

would  increase  the  total   agrt 
cultural    returns   to  the   fannen 
of  the  area.     Coirmunlty   Incon* 
would  be   Increased  an  Mvtrtqt 
of  $660,100  annually  because  of 
increased  etrployment  and  bull 
ness  generated  by  the  project 
Project  Installation,  operation 
and  maintenance  will  provide  In 
creased  full-tine  enploynent  In 
agriculture.     Production  of  In- 
creased agricultural  output  wll 
create  net*  seasonal  on-farm 
Jobs  as  well  as  generate  addU 
tlonal   fulNttmv  Jobs   tn  the 
agribusiness   Industry  and  t«r- 
vlce  sector  of  the  region.     In- 
creased  1ncoff«  would  allow  ben* 
fictarles  to  more  actively  par- 
ticipate  In   social.  Cultural, 
recreational,  and  comwilty 
activities  of  the  region. 


In  addition  to  the  NFO  benefits 
the  project  will   generate 
$1,199,100  In   regional   benefits 


Siream  floM  levels  would  be  de 
pleted  due  to  the   Irrigation 
diversion.     About  6.200  acres 

of  antelope  and  sage  grouse  ha-|ds  a  result  of  increased  em- 
bllat  would  be  lost.  Farming  toloyment  income.  Induced  busi 
of  the  area  would  leave  large  less  In  the  region  and  other 
areas  exposed  to  wind  erosion  secondary  effects. 
during  the  fall,  winter  and 
spring.  Increased  crop  acre- 
age would  Increase  the  upland 
game  and  song  bird  habitat. 


Farming  of  the  area  could  leave 
large  4rm  exposed  to  wind 
erosion   during  the   fall,  winter 
and  spring       The  SCS  soils 
classification  shows   that  the 
predomnjnt   soils  of  the  area 
are  prone  to  wind  erosion.     Tne 
two   S'T'all    reservoirs  will    pro- 
ae  nescirig  hablCJt    fO"" 
n»J«  r.t^-se   thit   is  enpectrfd 
to   resul'-    in   tie   ..nnudl    pro- 
duction of  about   250-300  gos- 

Ings  per  yetr  b>   19H2.     The 
ponds  win    also  provide  resting 
areas    for  migrant  water   fowl. 
The   IrrlqiCed  area  will    pro- 
Ide  a  rore  accessible  feed 
supply  fof    the  water  fowl, 
Unharvested  crops  and   fringe 
areas  will   provide  hablta'  ne 
cessary    for   increased  productlo 
of  pheas-ints,  Hungarian  Par- 
tridge, ard  other  upland  gant 
and  songbirds. 


SOCIAL  WELL-B-!HS 


U 


The  Increased  Irrigated  acreag* 
would  increase  the  total   agri- 
cultural   returns   to  the   farmen 
of  the  tnk.      Conmunlty  IncoT* 
would  be  increased  an  average 
of  $907,000  annually  because  of 
Increased  enployment  and  busi- 
ness generated  by  the  project. 
Project  operation  and  mainten- 
ance wilt  provide  Increased 
full-time  employment   In  agri- 
culture.    Production  of  In- 
creased agricultural   output  wll  I 
create  new  seasonal  on-farm  job > 
as  well   as  provide  Increased 
full-time  employment  In  agri- 
business industry  and  service 
sector  of  the  region.     Increastil 
Income  would  allow  beneflclarle  ; 
to  more  actively  participate  la 
social,  cultural,   recreational, 
and  coffinunlty  activities  of  tht 
region. 


In  addition  to  the  direct  user 
(NEO)  benefits,   the  project 
would  create  employment  bene- 
fits of  about  $62,000  per  year 
and  Induced  and  itefT"1ng   from 
benefits  of  about  $162,000. 
The   regional   cost-benefit 
ratio  M>uld  be  about  2.7   to  1. 


Tfie   increased  Irrigated  acre- 
age would  Increase  the  total 
aqrlcuHurat    returns   to   the 
area  by  about  $120,000  per  year 
Corrntunlty   incor^  would  trcreasa 
by  about   $224,500  annually  di^t 
CO  Increased  employment  and  buij 
Iness   generated  by   the  project 
Installations   and  operations. 
Project  installation.  op»rjt1on| 
and  namtenance  will    prowlcle       | 
Increased  full-time  employment 
and  Increased  agricultural   out-! 
put  will   create  new  seasonal 
on-fam  jobs  and  generate  add1-| 
tional    full-time  Jobs   in  the 
agribusiness   industry  of  the   r» 
glon.     The  enhanced  wildlife 
production  will   pV^vlde  the  bas: ' 
for  Increased  employment  tn  tht! 
service  sectors  dealing  with 
tourism  and  hunting.      Increased 
Income  would  allow  beneftciarii 
to  more  actively  participate   In' 
social,  cultural,   recreational 
and  cormunlty  activities  of  th« 
region.     The   Increased  wildl 1 f 
r  pulation  uoutd  provide  In- 
creased opportunity  for  vicm- 
Ing  wildlife  as  well   as  In- 
creased huntino. 
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Table  VI-3 
(SRD  Plan  -  continued) 


K'^'i  ELE>«!iT 


"*'inch<sn»r   Prj'ect. 
"irrlifatlon 

{Irrl,  itUn  w..-,!  l   be   pr^/He: 
to  >,f90  Irrlfible   acn-s, 
using  direct   flows   fr-iW  the 
Korth  Fork  of  Llt.t.l*»  "•  Ind 
Mver   and  atar^,-9   at  r*ri 
Lake.   A   3J-'^lle-lon*!,   22^ 
cuLli-   f^et  p-r  .i^c^rrl   c-n*! 
uuiUd   b*   m-.-t'.r^l   to  r^a^:?) 
t).»  irrlSNbl«  Iat.'!.) 


NATIONAL  tCQ.mMIC  OEV£LOPMHT 


inv  stjrent  cjst       S16,X83.:>0u 


EWVIRCr<^yrAL     C'-JU-ITY 


*tj>*ri-xinatel;/  1J,C^X>  acre* 
of  riP^.-l^nd  kcull  ce   :jr.- 
v-Pt«3  to   ir  it;*',^a  a^rl- 
c^lLure,      ^af"   La<e,  -..-^ch 
If    Ir.   a  pari  i^'-l»rly  sce.iic 
area,  vo  ;13  b*   ;;.-vertec  '.o 
•torije  uae  but  t."*  ai'e    is 
almnst  cntir*ly   rork-rt-.-ed 
s/>  reservoir  1'1jc'ijiii.j.-j 
wjjla  nat   ■rrtit-*  •■^•,r*tic 
pr-Mens,     ."r.^iii.ij  cjn- 
■irxr'.iar   .-fTress   •.->   'Tdt   sir* 
wi'^ll  t©  e-iv'rcrjT^-'all/ 
u(vJ--lra*^l-. 


STATE-RtGIOML  DEVELOP?*f<T 


Ir.  a-l'ilUi-!  t3   trie   \i 
b-tneflts,   t;i€  pro,.''ct  ^ovlo 
^erjeral«  eT.^lo>.-*r.t  bereflU 
jf  £257, JCO  ,«r  >*;*r,   tr.l 
l.-,j.-ed  ua.-.eflts  of  Sl.7L,SC0 
per  yeAT,  for  a  total  SI-J 
benerit  of  Sl,3L2,2X. 


SOCIAL  WEU-BU'*S 


Ine   proji-ct  woula   pr-c<d« 
3j  bo  50  nev  firn  jnlt» 
MiU    relatively  hl^:^  Ir- 
c.->ms.      It  M3ul1    cDn'.rlooU 
to   l-.pr&w«d   social   »™j 
aervlcs   facilities  or   Uw 
Wind  fiver  Irril*.-!  f^M.-vaUon 
and  in  off-re»«rvaUon  tawni 
serving  f^    ar«a. 


»GM<WI  BASM 


Banjo  Flats   Project 

Irrigation 

(Sprinkler   Irrigation  of  10,400 
acres   of  land.     Water  would  be 
diverted  through   the  Upp*r 
^anover  Canal    then  pur^fd  to 
lands  abov«  the  Highland  Hanover 
Canal   for  sprinkler  application.) 


Total    Investment     $12,962,900 

Annual   Equivalent 

$       628,100 
S       2  70 .600 


Cost 

OH&R 

Total   Annual 

Cost 

Annual   Benefits 

B:C  Ratio 


S   1,093.700 
J       7S6.60O 


Str«amrl(?w  of  the  Bighorn  R1v«i 
would  be  decreased  during  the 
Irrigation  season.     A^out 
10,400  acres   of  antelooe  and 
sage  grouse  habitat  would  be 
lost,      farming  of  t^e  area 
would  leave  areas  exposed  to 
wind  erosion   during  the  non- 
growing  season.     Increased 
crop  acreage  wouH  increase 
tfie  upland  garne  and  song  bird 
habitat. 


User  benefits 
Regional  benefits 
Ef"ployfnent 
Induced  and 
Stertwing    froa 
Total   benefits 
Adverse  effects 
Investment 
OHiS 
Total   Cost 
Net  beneficial 
effects 


$7S6,600 

(621, SOO 

S1.OS4.000 

S828.100 
S270.60Q 

si,o5a!76a 

$1,333,400 


The  Increased  Irrigated  <cre«9« 
K0u1d  Increase  and  stabilize 
the  total   agricultural   return* 
to  the  farmers.      Ccrwunlty 

nco*«  would  be   Increased  an 
average  of   $1,333,400  annually 
because  of  Increased  e«ploy»e«t 
and  business  generated  by  the 
project   Instillation  and  pro- 
ject output.     Project  Instilla- 
tion, operation  and  malntentnca 
<ou1d  provide   IncreKed  full- 
time  employmtnt   In  agrlcuUurt 
and  create  new  seasonal   on- 
fann  jobs,   and  generate  addi- 
tional  full  tiro  jobs  in  the 
sgrtbuslness   Industry  of  the 
region.      Increased  Incora  would 
allow  beneficiaries  to  aore 

ctlvely  participate  In  social. 
cultural,   recreatlon«l,   and 
cofTim/ilty  activities  of  the 
region. 


Buffalo  Bill   Reservoir 

EnlarqeiT^nt 
Multipurpose 


(oalsi.io  Buffalo  Bill  Dan  25  Ft. 

■  fro-  Us  preserit  height  of  5,370 

■  feet  will   pT-ovide  a   firm  yield 
10'  74.000  a:re-feet  annually, 

'  for  ruUiivT^ose  uses.     The  to- 

■  tal   ragu'ated  storace  caoacUy 

'  i-'itl   be  Increased  271,300  acre- 
j  feet   for  i   total   of  695.400  acre- 
1  fest.     Total   surface  area  will 
!  £s   Incredse'J  frcTt  6,691   acres  to 
!9,7£C  a:res.   resultin?  In   an  1n- 
I  crease  of  3,035  acres.     The  j 

"  cxist'f^g  5.6  regauatt  powerplant  I 
:  Is  obsolete,  and  will  be  re- 
'olaced  with  a  new  Snos'ione  Power-j 
I  plait  with  a  caoacUy  of  20  nega-^ 
Ivatts.     "its  s^fllivay  caoacity 
jwin    be  an;ir«d  fron  18.000 
j  ft3/s  to  6j.850  ft^/J.   Water  rt 
!  leases  thrcuch  heart  r'ou.itain 
.-.111  t)\z--i  ;r.  additional  affiual 
iceneration  of  11.9  nll'lon  kilo 
\ii'.z  '^oj'-s.    "153.  a  visitor 
!  z^'nr  will  ^?  C3ns:rj::ed  at  f'-i 
!  'cfl.  ci-jt-snt  of  t>-  rdissd  -»^.  ' 
i  In  th?  upper  reservoir,   a  dUe       j 
isystefflwill  be  Installed  for 
■dust  abatenent  that  will   also        | 
i  hive  waterfowl   cnhance'^ert  areas. 


First  Cost     $42,553,000 
Total  A.inual   Cost    5?.964.300 
Annual  Benefits     $2,594,000 


Fishing  opoortunlty  above  and 
below  the  reservoir  would  be 
Increased  by  9,700  fisherman- 
days.  The  use  of  l,6:o  acres 
of  Irrigated  land  «rd  520  acres 
of  nasturc  will  be  cnanced  to 
water  storage. 

PLbllc  and  private  recreatlona 
facilities  vwjld  be  relocated. 
The  dam  has  been  declared  a 
National    Historic  L'^'-iTark   and 
nodlflcatlon  (--m   i'.ztr  It  iort 
what.     Seven  archeoloclcal 
sites  In  the  reservoir  area 
could  be  altered.      I^lrinum 
flows  fron  the  dan  to  J'sart 
Mountain  Powcrplant  «uld  be 
Incressed  fror  50  to  100  ft'/s 
and  fron  50  to  250  fiVs  below 
the  powerolant.     Shoreline  will 
be  Increased  4  nlles,  and  water 
surface  area  ''(111  be  in:'-eased 
a  romal   naxIrrLn  of  3.C39  acres 
resultina  In  2,';S3  etr-s   being 
In-jndated.    Loss  oMn'.,ndated 
vsi^tation  i-ould  resjlt  \f\  a 
1-5JS  Of  wiUilfe  coiu^att^ft. 
Tr»  '^O'-th  Fork   iitS  -.-•  Jo-j-.-i 
rOr<  of   ti-e   Siosrore    'Iv-r 
■ould  ^ivc  1.3   fnd  0.6  .iTlles 
resaectlvely,  1-, -(fired. 
Water  contained   In  pcnds   be- 
hind the  earfen  dUe  system 
would  help  prevent  annual 
rinodfno  and  dralnlrj,   and 
therefore  cover  dj$t  p-S'iudng 
la--s  a'>d  reduce  ai*-  callty 
probler.s  during  winter  .-onths. 
Irpound-ent  ar-;is  Hijld  pro- 
vide waterfowl   nestlrg  areas, 
and  fjr  bearing  ar1-al   habitat 
Wildlife  obscrvdilcn  opopr- 
tunitles  wculd  be   (r^creascd. 


In  addition  to  the  NED  8eno-      ;  Erploypent  of  constn;ct1ci 
fits,  regional  employment  bene-* workers  would  vary  fron  20  to 


would  total  $2,170,000  and  re 
glonal   Induced  and  sterrnlng 
from  benefits  would  total 
$475,000.     There  will  be  net 
beneficial  effects  to  the  re- 
gion of  S2S5.000  and  to  the 
adjacent  region  the  amount  of 
$691,000. 


250  djrlng  the  5  year  cot 
struction  period,     rost  worken 
would  be  inported  but  $cr>  j 

seniskilledar.d  cnskllled  workJ 
ers  would  be  employed  fra--^  lo-  I 
cal  forces.     School-age  child- | 
ren  of  construction  workers 
could  number  fron  20  to  200 
during  the  5  year  construction 
eeriod.     Local  schools  wojld 
have  to  accorodate  t*iese  stu- 
dents.    Persons  on  fijied  ir-      | 
cores  could  ha.e  reduced  buyiny 
power  if  local  prices  Increase  : 
during  construction  activity,      j 
Visitor  center  with  atdio  and    '. 
visual  displays  would  orov'de    : 
historical  and  cultural   Infer-  I 
nation  about  the  dan,  reservoliH 


and  surro-ndirg  area. 
Undesirable   living  conditions 
for  local   residents  would  be 
alleviated.     Reservoir  area 
would  be  nor-  conpati'Jle  ^'th 
inter  sports   ictWities. 
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Table  VI-3 
(SRD  Plan  -  continued) 


SUStfiont  I  ife'nVWnTUnir -florin 


Polecat  6*nch 
r^iij-ition 

{('•4dt#r  wtn    ^ti   ^ij|;pti«d   to    H,.'i1>1' 
itcrr^    nf    irrtg<*b1e    l.md  on   Pnle-    lAiinii. 
c*t  B-'orh.   and  l.?;0  dtrpi    In 
frtnnit  Loop   stlj    t^'•  CJHSttncj 
iShOshone  fanyon  Cunduit   jnd  ft^art 
iMOuntdin  C>ina1        Peq^ired   FjciI- 
iftiei   include  a  JlJ   cfs  stiihon 
Ifre.'"  tr»e  Heart  ^'ountaln  C^nal   to 
jPoUcat  9ench,   the   U'O  cf^   Kitty 
^«n«1;  HoMen   P«>e'voir  mUh  6.00' 
*cre-fe*t  of  rcjuloto*^  ^torjqe 
|lapouniJ«4  b/  Holden  ('4M  litn  4 
M'ftniM  heiqnt  of  S9   feet;  the 
'IS5  cfs  Holden  C.inal.  and.   sfx^ 
hodtficattofl  of  Heart  fountain 
tanaT    to  carry    the   jiMitlinjI 
W4ter. 


MAT  ;0';ai  ICONO^IC  SeVELOP.^rtT 


First  i"t.%t  $f>^  .000,000 


t     53.401  .niK) 
SJ.OiH.onn 


later  ijuAlity  would  be  affected 
)y   lni.rL-jse   In  salinity  dut   ti 
netum   flnws.      Some  upland  aaim 
)ird  hjbicic  anJ  iorie  anuatic 
fur  anifTwl  babitat  would  be 

reated  in  canals  and  )at«raU. 
la&te  grams  Moutd  provide 
laterfowl  fudil  The  project 
rould  allOM  maintenance  of  sta- 
ile  downstream  flows.  Struttin( 
irounds  of  saqe  grouse  «tr<uld  be 
'Itntnated  in   irri^^ted  Ared% 

he  project  would  create  visual 
iffHcts  of  canals.    laterals, 
liversion  dams,   pumptn']  plants 
ind  access  mads.      Change   In 
:errain  die  tn   Irrfgatinn  an^ 
lew  farminf)  methods  would 
:hanoe  njrural  habitat   fnr  some 
inectes  of  *«f  Mlife. 


Shoshone  E«tensions  Uni t- South 
Irriq^ttoo 

{The  prDJect  calls    fur   supplyint) 
*Mter   to    irri<)jblo    I'tnd  totaling 
W.270  acres   in  Shoshone  [»!en- 
sions  tJnit   (South),      t.^hmoe  uf 
•iter  would   tc    Supplied    10    thtf 
Grpybull    Valley    Irrifjatioo   Dis- 
trict,   sri   sinv  of   the  water   sup- 
ply new  -i/diljblt   to  t^'e  Diitric 
could  be  used  on  TL'  fa'?nch       Re- 
quired fdcilities   include   the 
SOO  cfs  Orefjon  fljsln   Ke-ler 
Canal   b'^Ct^eo   the  eaiscnti 
Buffalo  Bill   Reservoii"  jnd  the 
proposed  Ore^ion  Basin   feserwoir. 
the    500   cfs  Dry  Creek   Canal    from 
the  Oregon  Basin  Keservoir  to 
the    lower  Grpybull    Valley;    the 
Z'iZ  cfs  canal    fro"   Ihe  T.reybul  I 
River  to  YU  Bench,   and  n-Iated 
ditches,    late'-als   and  other 
Structures. 


Shoshone  Extensions   L'nit 
(South   Addttinrsla/ 

McC£n ough  Sec!  i on 
rrrionion 

(fro-ec":  con'tins    1.11.1  jcf-s  jf 
irrif..ibli»   I  I'ld  .ftiifh  wkiiI  I  be 
^-.ftdtwl  Md    in'o  ft    [jin  i.ni*.  i. 
JHater  for   irriiil'fin   .<ould  t 


first  Cost     $4?. 366.000 


Annual   Ei^u 


*jlent   Cost 
SZ. 9  31).  300 


Annual    aen*;fltS    S2.0!tS.<lU!'l 


t   Cost     SN6.OQ0 

1   Annual   Cost     S6I , ton 

al    Benefits      $160. 5nn 


iSupplied  to  660  jr.res  t/  grivilyj 
froii  J  lateral  wfifch  would  di /ert 
,from  Oregon  Basin  FeeJer  C  mal . 
>«nd  to  4S0  acres  b/  punplnt)  from  ' 
Ithat  Literal.  Aequtred  tatilitief 
llnctode  (•*•!  p'jints  Itfc^,  one  a  i 
'retift  pi.rp.  an.|  uther  related  I 
'structures.) 


I 


ENVIflON MENTAL     QUAlirr 


Water  quality  would  be  affecteC 
by   increase   in  salinity  due  to 
return  ftowi.      Some  upland 
qame  bird  habitat  and  some 
aquatic   fur  bearer  habitat 
would  be  created   tn   canals   and 
laterals,      Waste  qrains  would 
provide  waterfowl    food       The 
projetf    could  allow  mainten- 
ance of   stable  downstream  flows 
Strutting  grounds  of  sage 
grouse  would  be  eliminated  in 
irrigated  areas.      The  project 
would  create   visual  effects  of 
canals,   laterals,  diversion 
darns,  pumping  plants,  and 
access  ro^ids. 


Water  quality  would  be  affected 
by   increase   In  salinity  due   to 
return   fluw^.      Some  upland  game 
habitat   and  some  aquatic   fur 
rinimal   habitat  would  be  created 
1ft   c.^nrtls  and   laterals       Waste 
ins  i*';i.H  f>ro*i.le  r<iter-fowl 
il.      1i--  iirojr^ct   would    ill.m 
fil-'ntnce  of   it  ible    lownstfte. 
flow.        Strutting  qrounds   of 
sage  grouse  would  be  eliminated 
n   irrigated  areas.      The  pro- 
prt  wnuld  create  visual   effect 
if  canals,   laterals,   diversion 
tins,   pulping  plants  and  access 
roads . 


STATE-REGIONAL  DtVEUOPrEST 


(n  addition   to  the  NEO  benefit 
the  prolect  will   generate 
SI, 766.000   in   regional   benefit 
rusiiltin.]   from  increased  ef^- 
nluyment   income,   induced  busi- 
ness  In  the  region  and  other 
secondtry  effects. 


Ine  construction  of  the  projtct 
ts  estimated  to  be  6  years   and 
involve  75  construction  workers 
and  233  total   people   related  to 
construction.      Since   the   19Sn'$| 
the  rural   farm  population   in 
Park  County  has   decreased  about 
9t.      Project  will   encourage  an 
additional    U0-17S  additional      ' 
farm  fawtlies  to  farm  the  area.! 
Farm  and  coiwnjnity   incomt  will 
increase  due  to  increased  agrl-| 
cultural   production,   and  Also 
become  more  stabilized.     Soma 
landowners  may  have   irrloatiod 
features  crossing  their  land 
and  not   nain  any  direct  benefit' 
3f   the  project.      The  additional 
construction   related  peoole  niy 
ji.t   a   strain  on  housing,   sewer 
wA  water  systems,  and  sonewMt 
)n  schools. 


In  addition  to  the  NED  bene- 
fits,  the  project  will   qenerat. 
S3, 84/, 130  in   regional  benefit 
as  a  result  of  Increased  em- 
ployment  income.   Induced  busi- 
ness  In  the  region  and  other 
secondary  effects. 


In  addition  to  the  NEO  benefit 
the  project  will  generate 
5Z87.7O0  in  regional  benefits 
as  a  result  of   increased  em- 
ployment   income,   induced  busi- 
ness   1"   thi»   rcqion  and  other 
secondat  t  effects. 


SOCIAL  WEIL-B£I.NG 


Employment  of  construction 
workers  will   average  222,   and 
at  peak  construction  will  be 
about  415       Total   construction 
will   take  about  S  years.   Some    j 
workers  would  be   Imported,  but  ' 
most  workers  would  be  hired        1 
from  the  local  and  adjacent        [ 
areas.   Area  schools  would  havt  i 
to  accomodate  children  of  the    I 
Imported  workers       Persons  on    | 
fixed  incomes  could  have  re-      ■ 
duced  buying  power  if   local        t 
prices   increase  during  con- 
struction activity.     Project 
operation  and  maintenance  will 
provide  an  average  of  IS   full 
time  jobs.      Production  of  In- 
creased agricultural  Output 
Mill   create  about  an  addltiOA- 
«1   S4  seasonal   on-farm  jobs. 
There  would  be  an   Increase   tn 
con«ercial    facilities  and  ser- 
vices needed  to  supply  the  re- 
quirements of  increased 
irrigation   farming  and  to  pro- 
cess the  increased  produce. 
This  wOi.ld  strengthen   the  em- 
ployment base   in  the  ar«a. 


;£nployraent  of  construction 
workers  would  average  11   and  tt 
peak  construction  would  b«  atMu 

0  during  a   two  year  or   longer 
construction  period.      Smne 
workers  would  be    imported,    but 
mjit  workers  would  be  hired 
fron  the   local   and  adjacent 

reas.      Project   fifieratlon  and      | 
inaintenance  will   provide  tn 
average  of  I   full   time  Job.   Pro-| 
ductlon  of  increased  agricultural 
lutput  win   create  about  an  add  ' 
tlonal   4   seasonal   on-farm  Jobs 
trea  schools  would  have  to  acco4- 
Ddate  children  of  the  Imported 
workers.     Persons  on  flied  in- 
comes could  have  reduced  buying 
)ower  If  local  prices  increast 
Juring  construction  activity, 
"here  would  be  an   increase   in 

ommercial  facllites  and  servic^ 
leeded  to  supply  the  requirement^ 
>f  increased  irrigation  fanning) 
ind  to  process  the  increased  prtf- 
luce.  This  would  strcnghten  thd 
•qjloyment- base  in   the  are*. 
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Table  VI-3 
(SRD  Plan   -   continued) 


PLAN  ELEMENT 


NATIONAL   ECONOMIC   DEVELOPf^ENT         ENVIRONMENTAL      QUALITY 


STATE -REGIONAL   DEVELOPWENT 


SOCIAL  WELL-BEING 


Shoshone  Extension  Unit  First  Cost        $938,000 

(South  Addition)a/ 

Total  Annual  Cost    $82,200 

Sage  Section 

frn'gation  Annual   Benefits     $211,300 

(Water  for  irrigation  would  be 
pumptd  from  Oregon  Basin   Feeder 
Canal   to  supply  2,140  acres  of 
Irrigable   land,  which  would  be 
subdivided   into  about   15  farm 
units.     Major  facilities   re- 
quired for  the  project  are  2 
pumping  plants,  one  a  relift 
plant,  and  other  related  struc- 
tures. 


a/     Contingent  on  either  construction  of  Shoshone  Extensions 
South  Unit  or  alteration  of  the  Cody  Canal  System. 


Water  quality  would  be  affect- 
ed by  increase  in   salinity  due 
to  return   flows.     Some   upland 
lame  bird  habitat  and  some 
aquatic    fur  animal   habitat 
would  be  created  in  canals  and 
laterals.      Waste   grains  would 
provide  waterfowl    food.     Strutt 
ing  grounds  of  sage  grouse 
would  be  eliminated  in   irri- 
gated areas.     The  project 
would  create  visual   effects  of 
canals,   laterals,   diversion 
dams,   pumping  plants,  and 
access   roads. 


In  addition  to  the  NED  Benefil 
the  project  will   generate 
$375,300   in  regional   benefits 
as  a  result  of   increased  em- 
ployment  Income,    induced  busi- 
ness and  other  secondary 
effects. 


Construction  employment  would 
average  11  workers  and  In  a 
peak  construction  period, 
would  be  about  20,   during  a  2 
year  or  longer  construction 
period.     Some  workers  would 
be  imported,   but  most  would  be 
hired  from  the  local   and  ad- 
jacent areas.     Project  opera 
tlon  and  maintenance  will    pro- 
vide an  average  of  1    full    timi 
job.      Increased  agricultural 
output  will   create  about  an 
additional   8  seasonal   on-farm 
jobs.     Area  schoola  would  have 
to  accomodate  children  of  the 
imported  workers.     Persons  on 
fixed  incomes  could  have  re- 
duced buying  power  If  local 
prices   increase  during  con- 
struction activity.     There 
would  be  an   increase   in  comner 
cial    facilities   and  services 
needed  to  supply  the  require- 
ments of  increased  irrigation 
farming  and  to  process   the   in^ 
creased  produce.     This  would 
strengthen  the  employment  base 
in  the  area. 


W3stside  Irrigation  Project 


T^ 


Irrioation 

(Sprinkler  irrigation  of 
25,000  acres  of  land.  Diver- 
sion is  through  3  river  pumping 
plants  to  the  Bighorn  Canal. 
Lands  lie  above  the  Bighorn 
Canal,  and  will  be  supplied  by 
a  pressure  system  pumping  from 
the  canal . } 


Total  Investment  $19,207,000 
Annual  Equivalent  CQSt 

Irvestment     $  1.227,000 
OMAR  $    775.000 

Total  Annual     $  2.002,000 

Annual  Benefits   $  2.300,000 


a/  Ongoing  rehabilitation  work 
on  the  Bighot-n  Canal   in- 
cludes replacing  a  siphon 
with  a  new  structure  with 
enough  capacity  to  carry  the 
Westside  water. 

b/  This  prdject  includes  the 
land  in  the  Bighorn  Unit. 


CLARKS   FORK  BASIN 


Off  Stream  Storage 


irrigation 

(A  6,500-acre-foot  storage  reser- 
voir to  provide  supplemental  wa- 
ter supply  of   1,920  acre-feet 
per  year  to  Badger  Basin  Unit, 
and  an  additional    3,020  acre- 
feet   to  the  Cyclone  Bar  Pro- 
ject  for   irrigation  purposes.) 


First  Cost     $1,353,300 

Total   Annual   Cost  $91,450 

Annual  Benefits  for  Offstream 
Project  £/ 

Badger  Basin  $30,600 
Cyclone  Bar  $62 . 700 
(irrigation)       $93,300 

a/   Recreation,   fish  andwild- 
~    life  and  other  effects  not 
evaluated. 


About   25.000  acres   of   po- 
tential  antelope   and   sage 
grouse   habitat  will   be    lost. 

Farming  of  the  area  would 
leave  large  .zreas  exposed  to 
wind  erosion  during  the  fall, 
winter,    and   spring. 

Increased  crop  acreage 
would  Increase  the  upland 
game  and   song  bird   habitat. 

Increased   crop  acreage 
would   allow   longer   crop   ro- 
tation for  disease  control, 
particularly    in   sugar  beets. 

Strcamflow  depletions 
vculd   have   an  adverse   effect 
on   the   quality   of  municipal 
water  available  to  Basin, 
Wyoming. 

The  river  night  be  dewater 
ed  for  short  stretches  below 
the   river  pumping  plants. 


-J 


User  benefits  $2,300,000 

Regional  benefits 

Employment  S      673.000 
Induced  and  stcTmlng 

from  $3.510.000 

Total  benefits  SCi.bSB.OOO 

Adverse  effects 

Investment  $1,227,000 

OM&R  $      775.000 

Total  cost  $2,002,000 

Net  beneficial 

effects  54, -181,600 


The  project  acreage  would 
increase  total   agricultural 
returns  to  the  farmers  of  the 
area.     Community  income  would 
increase  an  average  of 
$4,481,000  annually  because  of 
increased  employment  and  busi- 
ness generated  by  the  project 
installation  and  project  out- 
put.    Economic  conditions  of 
the  area  would  be  stabilized 
through   increased  serifice   in- 
dustry activity  associated  t.itt 
irrigated  agriculture. 


Project   installation,  oper- 
ation, and  maintenance  will 
provide  increased  full   time 
etrployment   in  agriculture, 
and  create  new  seasonal  on-fara 
jobs.      Increased  agricultural 
output  will  generate  addi- 
tional  full   time  jobs  in  the 
agribusiness  industry  of  the 
region,  and  generate  addition- 
al   full    time  employrent   in  the 
service  sectors. 

Increased  income  would  allow 
oeneficiaries  to  more  actively 
participate  in  social,  C-Uural 
recreational,  and  comunuy  ac- 
tivities of  the  region.  The 
sroject  would  provide  adoed 
opportunity  for  young  pc-ople  to 
)econ"e  fanners. 


Project  will    create  a   reser- 
voir with  a  surface  area  of 
320  acres   and  will   create  some 
goose  and  duck  resting  areas. 
Waste  grains  will   provide  wa- 
terfowl   food.     Average  annual 
streamflow  would  be  slightly 
reduced.     Project  will   result 
in  loss  of  small   amounts  of 
sage  grouse  and  antelope  ha- 
bitat.    Project   lands  will   be 
committed  essentially  forever. 
Project  will    create  the  visual 
effect  of  diversion  dam,  canal 
and  reservoir. 


In  addition  to  the  NED  benefits 
the  project  will  generate  in 
regional  benefits  $30,935  as  a 
result  of  increased  employment 
income  and  $93,300  as  a  result 
of  induced  business  In  the  re- 
gion and  other  secondary 
effects. 


Farm  income  would  increase 
and  stabilize  through  implemen 
tation  of  the  Irrigation  pro- 
jects.    General  income  levels 
of  the  surrounding  area  would 
increase  from  the  construction 
funds.     After  construction, 
operation  and  maintenance  would 
provide  continued  additional 
income  to  the  area.     Outmigra- 
tion  of  young  people  would  be 
reduced  by  increased  agricul- 
tural  employment.     During  con- 
struction, demands  on  items 
such  as  housing,  streets,  wastei 
facilities,  schools  and  health 
services  could  cause  an  econ*-    . 
Offlic  and  emotional  stress  on      ' 
area   residents.  ' 
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CHAPTER  VII 

The  Recommended  Plan 

The  Recommended  Plan  presented  in  this  Chapter  is,  by  and  large,  a 
distillation  and  combination  of  the  individual  components  of  the  alternative 
plans  covered  in  Chapter  VI.  These  selected  items  represent  the  Study  Team's 
views  as  to  how  the  optimum  multiple-purpose  objectives  can  be  realized  within 
the  framework  of  the  limited-objective  alternatives  that  were  considered  in 
Chapter  VI.  — 

Since  all  aspects  of  proposed  projects  or  programs  --  economic,  environ- 
mental, state-regional,  and  social  --  were  evaluated  as  a  part  of  the  alter- 
native plans,  items  in  the  Recommended  Plan  are  taken  directly  from  one  or  an- 
other of  the  alternatives.  In  a  few  cases,  adjustments  were  made  to  eliminate 
conflicts  or  overlaps,  or  to  accommodate  or  compromise  differences. 

The  Recommended  Plan  is  evaluated  in  Chapter  VIII  and  its  impacts  are 
discussed  in  Chapter  IX. 

Some  of  the  items  in  the  recommended  plan  have  been  studied  in  enough 
detail  to  indicate  that  they  can  be  implemented  quickly.  Other  proposals  are 
included  because  they  appear  to  be  worthwhile  on  the  basis  of  limited  re- 
connaissance data,  and  their  inclusion  really  amounts  to  a  recommendation  that 
they  be  moved  into  the  Level  C  or  detailed  study  stage.  If  more  exacting 
studies  show  that  the  projects  or  programs  do  not  stand  the  test  of  detailed 
analysis,  then  they  would  be  deleted  from  the  "recommended"  list. 

None  of  the  recommended  projects  will  be  implemented  without  a  concerted, 
coordinated  effort  by  those  who  are  interested.  Virtually  all  of  them  have 
avid  proponents  and  equally  avid  opponents.  Selections  for  the  Recommended 
Plan  were  made  on  what  seemed  to  be  the  relative  merits  of  each  potential 
that  had  been  reviewed  by  the  Study  Team,  in  meeting  identified  needs, 
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bur.  without  reganl  Id  the  degree  of  support  or  opposition  that  may  develop 
when  the  proposals  move  into  the  political  limelight. 

Some  of  the  projects  that  were  included  in  the  NED,  EQ,  or  SRD  plans  were 
not  included  in  the  Recommended  Plan.  The  reasons  for  their  abandonment 
covered  a  wide  range  of  problems  that,  in  combination,  led  the  Study  Team  to 
conclude  that  development  should  not  be  recommended,  at  least  not  without 
further  study.  Table  Vll-l  list:s  the  projects  that  were  included  in  one  of 
the  objective  plans,  but  excluded  from  the  Recommended  Plan,  and  gives  the 
more  important  of  the  reasons  for  the  exclusion. 

The  recommendations  in  Chapter  X  relate,  to  a  large  degree,  to  things 
rhat  need  to  be  done  to  insure  the  best  uses  of  the  area's  resources.  Those 
recommendations  are,  in  effect,  a  part  of  the  Recommended  Plan. 

Figure  \/II-4  shows  the  general  location  of  the  Recommended  Plan  elements. 
A  larger  map  showing  more  detail  is  bound  at  the  back  of  the  report. 
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Table  VII-1   Rejected  Proposals 
Wind-Bighorn-Clarks  Fork 


a/ 


Project  or  Program 


Plan 


Reason  For  Exclusion 
From  Recommended  Plan 


Upper  Badwater  Irrigation 


Bighorn  River  Recreation, 
Component  2 


Cody  Pump  Irrigation 


Popo  Agie  Recreation, 
Component  2 


NED 


EQ 
NED 


EQ 


Green  Valley  Ranches 

Mule   Butte 
North  Hudson 
Preacher  Draw 
Winchester 


SRD 


SRD 
SRD 
SRD 
SRD 


No  concrete  local  interest,  low  bene- 
fit-cost ratio,  questionable  fish  and 
wildlife  and  erosion  effects 


Poor  benefit-cost  relation,   further 
study  recommended, 

Sage  grouse  strutting  ground,  small 
project  with  low  benefit-cost  ratio, 
and  controversial  water  supply 


Lack  of  firm  information  on    (1)  needs 
in  the  area,  and  (2)   local   acceptabi- 
lity of  any  controls   in  the  area. 
Some  portions  of  this  reach,  such  as 
the  Sinks  Canyon  area,   have  obviously 
high  recreational   values  and  should  be 
provided  some  level  of  management  and 
protection   beyond  that  provided  by  the 
existing  small   State  Park 

Low  benefit-cost  ratio  for  State  develop- 
ment, plus  the  fact  that  part,   if  not 
all   of  the  project  may  be  developed  by 
private  interests  under  on-going  programs 

Low  benefit-cost  ratio  and  questionable 
water  supply  without  storage 

Low  benefit-cost  ratio  and  questionable 
water  supply 

Questionable  water  supply  without 
storage 

Environmental   objections  to  storage  on 
Raft  Lake 


a/     Projects  or  Programs   that  were   included  in  one  of  the  objective  plans   (NED, 
EQ,   or  SRD)   but  not  carried  into   the  Recommended  Plan 
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CldrJs  Fork  Basing 

t-X^.,^^'-^  ^  ' 

>      ^^ 


Little  Bighorn  Basin 


Wind  River  Basin 

1 .  Upper  Beaver  Lreek  -- 

2.  trow  Creek  -- 

3.  Hid.ien  Valley  — 
4       Kirby  Draw  __ 

h       Muddy  Ridge  

f).     Popo  Aqie  Recreation  -- 

7.     Taylor-Dutch  Flat  — 

H.      Wind  River  Recreation     - 

40.     Sand  Mesa  -- 
bighorn  Basin 
9.     Banjo  Flats  -- 

Bighorn  Recreation  -- 

Buffalo  Bill   Lnlargement  -- 

Cloud  Peak  Wilderness  r- 

Cody  Canal    Rehabilitation  — 

Crooked  Creek  -- 

Gooseberry  Creek  -- 
16.     Greybull    Flat:  — 
17       Lower  Greybull    Drainage  — 

Lakeview  Canal   -- 

Lateral   H-1Q3  -- 

Lateral    R-9N-- 

Nowood  River  -- 

Northfork  Shoshone  Recreation 
2A.     Porcupine  Creek   Recreation  -- 
?4.     Sage  i reek-Pryor  Mt.   -- 
?.h.     I  owRi    Shel  1    Cn-ek     -- 
/6.     Snel I    Creek  Recreation   -- 
.''7.     Shoshone  Kxtensions  North     - 


Upper  Yellowstone       ""I  \    I 

Basin       •■    -  •  k -- v^  '         V. 

\  /  /    .  \  y 


*UM1  (OUAl  AIU  noiK  iiOm 


in. 
11. 

12. 
13. 

14. 
15. 


18. 
19. 
20. 
21. 
22. 


30. 
31. 
32. 


Shoshone  Extensions  South  . 
Shoshone  Extensions  South- 
Additions  

Sidon  Canal  — 
Tensieep  Recreation  — 
Westside  — 


Clarks  fork  Basin 


33. 
34. 
35. 
^6. 
37. 
38. 

B^s 
39. 


Badger  Basin  -- 

riarks  Fork  Recreation  -- 

Cyclone  Bar  — 

High  Country  Lakes    — 

Clarks  Fork  Off  Stream  Storage    -- 

Sunl ight-Crandall- Preservation    

inwide 
Accelerated  Land  Conservation    __ 

FIGURE   VU-l    LOCATION  MAP 

RE(.OMMENDEn  PLAN 

WIND-BlCiHORN-CLARKS   FORK 
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Table  VII-2 
Yellowstone  Basin  And  Adjacent  Coal   Area  Level   B  Study 
Display  Of  Beneficial  And  Adverse  Effects 
Recommended  Plan  -  Wind-Bighorn-Clarks  Fork 


\at:o*.al  eco\:«ic  ozvzic^nxT 


UINO  RtVER  BASIN 

Upper  8»i¥tr  Creek   Project 
Irrigjtlon,    flood  contrtil". 
sedlfwnt  control   and  other 
purposes. 

[(A  14.500  acre-foot   reservotr 
[will   provide  storage  for  a  supple 
mental    Irrigation  water  supply 
for  1.213  acres  of  land,  and  a 
full   supply  for  1.S87  acres. 
Flood  control   and  sediment  stor- 
age space   fs  provided   in   the  re- 
lervoir.     An  existing  canal  will 
b«  enlarged   for  a  distance  of 
seven  miles,   and  an  8  mile  ex- 
tension will   be  constructed.) 


Crow  Cr^ek   Project 
Irrigation  jnd   flood  control 

{10,000  acr*-feet   reservoir, 
5,900  acrr-feet    for  Irrigation, 
and  4,100  acre-feet   for  silt   de- 
tention and   flood  control.      Five 
mile   long  canal    to  provl'je 
suppletnental   Si,pp1/   to   1,200 
teres   jnd   full   supply   to  2.600 
acres.      Land  is   privately 
owned,  within  Wind   Indian  Reser- 
vation.) 


First  Cost$l, 500,000 
Total   Annua), CostSl20, 100 
Annual   Benefits    $175,700 


First  Cost     Sl.212,700 


Annual   Equivalent  Cost 
SeO .000 


Annual  Benefits     $151. BSO 


ENVHC.\;^NTR     Q'JALITY 


Uaterfowl   habitat  will   be  pro- 
vided in   the  400  acre  reser- 
voir area.      The   reservoir  will 
have  a  permanent  pool   and  pro- 
vide a   fish  habitat.      Flows 
below  the   reservoir  will   be   in- 
creased during   low-flow  perlodt 
and  decreased  during  high-flow 
periods.      About   1,600  acres  of 
nonirrigated  hayland  and  range 
will   be  converted  to  irri- 
gated crop   land,   and  400  acres 
will   be   inundated.      Erosion 
will   be  increased  on  some  500 
acres  during  the  construction 
and  revegetation  period,  but 
may  be  decreased  thereafter. 


200-acre  storage  reservoir 
would  provide  habitat   for 
waterfowl.     Late  season 
irrigation  would  Increase 
the  amount   and  duration  of 
green  forage  for  deer  and 
antelope,  possibly  at  some 
expense  to  the  State  for 
crop  damage  claims.     In- 
proved  water  supply  and 
Irrigation  water  management 
would  reduce  erosion  on 
Irrigated  cropland.     About 
250  acres  of  rangeland  would 
be  converted  to  storage   jse. 
an'!  2,')00  would  b*  converted 
to  irrigated  hay  and  pas- 
ture.    Erosion  would  be  In- 
creased    during  the  con- 
struction and  revegetation 
period  on  about  300  ai.res. 
Watsr  depletions  will   b?   in- 
creased about  6.500  acre- 
feet  per  year. 


STATE-REGlOrtAL  D£V£LQPyENT 


Employwefit  irrpacts,  and  In- 
duced and  stemning-from  acti- 
vities will  Increase  the  pro- 
ject benefitsto  5235.250.  al- 
though J52.500  of  the  regional 
gains  will  be  offset  by  losse; 
to  the  rest  of  the  Nation. 


Net   Income  on  S  ranches  will 
be  increased  about  S100.000 
annually,   and  the  ranchers 
annual    income  will  be  stabil- 
ized because  of  the  Improved 
reliability  of  crop  production 
Connunlty   Income  will   be   In- 
creased approximately  $365,000 
per  year,   and  will    also  be 
stabiliied.     Seventeen  new  full 
time  jobs  will   be  generated, 
and  part-time  help  requirements 
will   alleviate  underemployment 
problems.     The  lirproved  water 
supply  will   provide  a  needed 
source  of  flrefighttng  wat«r. 
The  Increased  Incone  will   per- 
mit beneficiaries  to  more 
actively  participate  In  social 

Itural,  recreational  and 
conwiunity  activities  of  the 
region. 


Employment   impacts   and   In- 
duced benefits  will    Increase 
the  total   benefits  to 
$265,900  per  year. 


SOCIAL  WELL-B£I.1G 


Net   income  on   13  ranches  would 
be   increased  about   $113,000 
annually.      Ranch   Income  would 
be  stabilized,   cormiunlty  IncofW 
would  be   Increased  about 
$360,000   annually  because  of  In 
creased  efnployrrvnt  and  business 
generated  by  the  project  and 
coTiTunity   income  would  be  sta- 
biliied by  a  more   dependable 
agricultural  base.     Project 
operation  and  maintenance  and 
other  project  related  econo«lc 
activities  will   provide  about 
17   fuU-tif^  jobs    in   the  com**- 

ty.   and  will   more    fully 
utilize   under-employed   labor 
resources   in  the  conwunlty   for 
part-time  jobs.     Increased  in- 
comes will   permit   Irproved  so- 
cial  services,  water  wi 11   be 

liable   for  fire-fighting  and 
and  other  uses.      The   flood 
threat  will   be   reduced,  provld- 
ng   Increased  security   for  down' 
stream  operations.    1 


Hidden  Valley  Project 

Irrigation 

(A   300  acre-foot   reservoir  lo- 
cated along  the  P*lot  Canal  will 
Store  Surplus   flows  during  per- 
iods of  low  demand  for  release 
during  periods  of  high  demand 
when  a  full  supply  is  not  avail- 
able  from  regular  flows   In   the 
canal.     Supplemental  water  would 
be  provided  to  2.362   acres.      Tne 
project  will   not  affect  the 
amount  of  diversion   into  Pilit 
Cantl.) 


First  Cost     $325,000 
Total   Annual  Cost     $21,900 
Annual   Benefits     $114,200 


Kirby  Draw  Pro;ect  j 

irrigation  j 

(KIrby   Draw  Project   is   ar>   11,200' 
acre   sprinkler   irr'^ation  orojec" 
Water  would  tie  purred  from  the 
Wind  River  using  t.-o  ri/er  p-jp©    | 
plants.)  '■ 


First  Cost     $13, 579. BOO 
Total   Annual   Cost     SI. 025, 100 
Annual    Benefits     $675,500 


The  storage  reservoir  will   prO' 
vide  waterfowl   habitat  on  4  to 
18  acres.      Improved   irrigation 
management  will    reduce  erosion 
on   about  2,000  acres  of   Irri- 
gated land.      About  20  acres  of 
land  would  be  converted   from 
range  to  water  storage  use. 
Erosion  would  be  increased, 
during  the  construction  a"d  re^ 
vegetation  period,  en  about 
20  acres.    W^ter  depletions 
would  increase  about   300  acre- 
feet  per  vear. 


Stream  flow  levels  would  be  de 
pleted  Sue  to  the  irrigation 
diversion.      .^bObt  11,200  acres 
of   rsnge   li"d  would  be  changed 
to  irrii;a:ed  a5ricjlture.      The 
area   is   ante'coe  and  sage 
grouse  "labi'-Jt.     Farming  of 
the  ar^d  would  leave   large 
areas  expoied  to  wind  erosion 
during   the   fell,   winter  and 
spring.      Increased  crop  acre- 
age would  Increase  the  upland 
game  and  song  bird  habitat. 


Enployment   Impacts,   Induced 
and  stemming-from  benefits, 
and  net  externalities.   less 
related  costs,  will   result  In 
a  net  regional   benefit  of 
about  S2SS.000.     These  bene- 
fits would  be  partially  off- 
set by  $12,200  of  losses  to 
the  rest  of  the  f*«t1on. 


Net  Income  to  about  10  ranches 
would  be   Increased   about 
$104,000  annually,   and  ranch 
income  would  be  stabilized  bjr 
the   Improved  water  supply. 
Community  Income  would  be  In- 
creased about  $315,000  annu- 
ally by  the  increased  e<^1oy- 
ment  and  business  generated  by 
the   Improved  project   conditions 
and  community   Income  would  also 
be  stabilized  by  the  lirproved 
reliability  of  agricultural    In- 
come.    The  project  will   gene- 
rate about   14  fu)1-tlmt  Jobs  In 
the  community,  and  provide 
better  use  of  tha  trees  i^dtr- 
c^loyed  resource. 


t!C( 


In  addition  to  the  NEO  benefit; 
the  project  will   generate 
$1,567,900   in   regional    benefi 
as  a   result  of  increased  em- 
ployment  incoffie.   Induced  busl 
ness  in  the  area  and  other 
secondary  effects. 


The   Increased  Irrigated  acreage 
would  Increase  the  total   agri- 

ultural  returns  to  the  farmers 
of  the  area.  Comunlty  Income 
would  be  Increased  an  tvtngt  o 
$1,218,300  annually  because  of 
Increased  employment  and  bustneii 
generated  by  the  project. Instal 
atlon  and  output.  Project 
operation  and  Maintenance  will 
provide  Increased  full-tine  e»- 
ployi»ent  In  agriculture.  Pro-" 
ductlon  of  increased  agricul- 
tural output  will  create  new 
seasonal  on-farm  jobs  and  will 
generate  additional  full-time 
Jobs  In  the  agribusiness  Indus- 
try and  service  sector  of  the 
region.  Increased  Incone  would 
allow  beneficiaries  to  mrt 
ictlvety  participate  In  social. 
cultural,  recreational,  and 
coRwunlty  activities  of  the 
region. 


VII-5 


Table   VII-2 
(Recommended  Plan  continued) 


PLA'.  ELtYt'iT 


Acc: 


^'ATio-.AL  e::nomic  oi\tio?n\' 


i':ji?.z\n\'[PL_  ;  '-I'f 


SrArE-RcGIOHAl  Di\ll()Pn^T 


SOCIAL,  *UL-3iI-'5 


Muddy  Sldqw  Are< 


Idy  SI 

-rt9«t 


Tcrt 


(Provide   Irrigation  w4ter  to  *n 
undeveloped  portion  of  the  Third 
Division  of   the  oilsting  Rivtrtor 
Unit.     A  g-'dvtty  system  would 
Supply  water  from  the  Wyoming  Ca 
nal    to  9.000   Irrigable  acres. 
An  -idditional   9.000  acres   for 
potential    sprinkler  irrigation 
may  be  provided  by  cdpturfng  and 
reusing  drainage  water  from  a 
currently  operating  portion  of 
the  Riverton  Unit.) 


ftrst  Cost     SI3.000.000 
Total   Annual   Cost     $895,000 
Annual   Senefltl     $910,000 


froject  will   create  potential 
for  iMproved  upland  gam»  hunt- 
ing.    Drains,  canals  and  o'.har 
features  of  the   Irrigation  sys- 
tems will   provide   increased 
habitat  for  small   aquatic   fur 
bearing  animals   and  upland  game 
birds.      Irrigation  Mil  1    in- 
crease the  value  and  produc- 
ivity  of  the  land  due  to  the 
se  of  (rrlqatlon   in   the  dry 
months.      Project  will    create 
the  visual  effect  of   irrigation 
fdclUties.    lands,   and  drains. 
("'lange   in   terrain  diiS  to   Irrl- 
(jdtion     and  new   faming  rethods 
would  change  natural    habUat 
for  wildlife.     Return  flov»s 
would   Increase  amount  of  sUt 
deposited  In  Boysen  Reservoir. 


In  •ddltlon  to  th«  NED 
benefits,   tit*  project  will 
Qentratt  $1,626,659  as  a   rt- 
sult  of  Increased  employment 
Income,   Induced  business  In 
the  region  and  other  secondary 
effects. 


Popo  MIe  '^Iver  Recreation 
Scenic  and  Recreational 
River 

Component   1-  North,   Middle, 
ind  little  Popo  Agte  above  Nation 
1   Forest  boundary. 

[Designates   these  streams  as 
icentc  and  Recreation  Rivers,   ur- 
Jer  Forest   Service  Management. 
Idd  one  minor  access  area.) 


First   Cost     $60,000 


Annual    Equivalent  Cost 
$45,400 


r'^nsl    StnefltS       pfl.lOO 


The  scenic  beauty  along  29 
niles  of  U.S.    Forest  Service- 
managed  scenic  and  recreation 
river  win    be  preserved.     The 
19  milts  of  stream  will   be  pre- 
served as   free   flowing.      A 
ughtr  level   of  recreation   Is 
iffset  by  protection  of  re- 
tources,      Interpretation  en- 
lances  public  use  value.     Pre- 
sent or  future  endangered  or 
:hreatened  species  of  wildlife 
ind  vegetation  will   be   iden- 
tified and  protected.     Water 
Quality  wtU   be   Improved  due  to 
increased  and  Irproved  sanitary 
'acuities.     State  standards 
ill   be  net.      Scenic,   recrea- 
tion, and  wildlife  options  will 
)e  maintained.     Scenic  and  re- 
ireatlonal   values  will   be  pre- 
erved  and  enhanced.     Future 
levelopment  choices  will   be 
ost. 


a/     Does  not  include  Fish  and  W 


IdUfe  btnefits. 


bind  F^-ia  Project 

wildli'?  habitiC  dnd  "i>r i nV- 

tion 

(Two  small    reservotni   for  wild- 
life habitat,   and  1.690  acres  of 
sprinkler   irrigation   to  provide 
wildlife    feed  crops,   or  to  be 
harvested  as  circumstances  eai.h 
year  dictate. ) 


First  Cost     $1,429,000 


Annual   Equivalent  Cost 

$99,500 


Anniial   Benefits     $149,800 


r  ir-ninq  .it  the  area  ^ould   iaave 
lai-':-;  „vas  e«posed  ;i  -^in-i 
ero'ii'jn  dtinm  the  fjii.  winter 
an. J  fprinij.      The  SCS   5i»i  is 
■- Id'isif  icatiofi  shows   that  the 
[ij^dominant   snils  of  the  area 
re  pron?   to  wind  erosion.      The 
wn    ^mall    reseryOirs    will    pro 
ide  nesting  habitat    fi.r 
Canada   Geese   th^t   Is  CTiecred 
to   result    in  the  ion^al   pro- 
ittlon  uf  about   i*50    SifO  50s 
n.js  per  year  by  194^        fhe 
ponds  will    also  provliV   resting 
areas   for  migrant  wat-r   fowl. 
The   irrigated  iret  will    pro 
viilt  a  nnre  accesiibt.-    ree^ 
supply   for  the  water   ( ,u\ 
llnhirvesttfd   crops    ar.I    frifir;* 

*s  will    provide  habitat  ne- 
cessary  for   Increased  prodjctio 
of  pheasants,   Hunqariin  Par- 
tridge,  and  other  upland  ga^^e 
and  songbirds. 


In  addition  to  the  NdO  bene- 
fits,  the  project  will   gene- 
rite  In  regional   benefits 
$35,000  as  a   result  of  In- 
creased employrrent  benefits 
and   $75,000  as  a   result  of 
induced  business   in  the  area 
and  other  secondary  effects. 


In  ri.iditlon  to  the  direct  user 
(M£0)  benefits,   the  [irojett 
wQiiM  create  empir.ywnt  bf-re- 
fiti  of  about  iS2,U(\\)  per  year 
and  Induced  and  steiming  from 
benefits  of  about  516?, 000. 
The  regional   cosf-beneftt 
ratio  would  be  alnjut  2   7  to  ). 


Fremont  County  hat  hid  one  of 
the  highest  unenploynent   rct«4 
In  Wyoming,  shd  has  had  •  de- 
crease In  rural   poptlatlon. 
Project  would  encourage  75  to 
100  additional    farm  faalltce  to 
fTove  into  or  remain   In  the  arei 
Project  would  provide  work  for 
40  construction-related  people 
during  the  <-year  coMtnjction 
period.      Ranch  and  CQMwnlty  In 
come  would  become  stabilized  by 
more  dependable  agricultural 
production.     Some  landowners 
may  have  Irrigation   features 
cross   their  land  and  rot  ■ 
receive  the  benefits  of  the 
frrlgatlon. 


The  project  with  Its  new  faci- 
lities will  relieve  pressure 
on  existing  facilities  and 
provide  for  a  better  quality 
of  recreational  experience. 
Operation  and  maintenance  of  .1 
new  facilities  will   create 
dditiunal  part-time  jobs. 
Local   business  establishments 
will   profit  from  Increased 
tourist  trade. 


The  increased  irrigated  acre- 
d]e  would  increase  tne  total 
agricultural    returns   to   the 
area  by  about   $120,000  per  year 
Comnunity  income  would  increase 
by  about   $224,500  annually  due 
to  Increased  employment  and  but 
mess  generated  by  the  project 
installations  and  operations. 
Project  installation,  operation 
and  maintenance  will   provide 
Increased  full-time  employment, 
ind  Increased  agricultural   out- 
put will  create  new  seasonal 
on-farm  Jobs  and  generate  addi- 
tional   full-time  Jobs   In  the 
agribusiness   Industry  of  the  re 
gion.     The  enhanced  wildlife 
production  will  phsvlde  the  bas 
for  Increased  employment   in  the 
service  sectors  dealing  with 
tourism  and  hunting.      Increased 
Income  would  allow  beneflclarle 
to  more   actively  participate   In 
social,   cultural,  recreational, 
and  cofrmunlty  activities  of  the 
region.     The   increased  wildlife 
population  would  provide   in- 
creased opporti^ilty  for  view- 
ing wildlife  as  well   as   In- 
creased hunting. 


Taylor-Dutch  Flat  Pmjftct 
TrrTjatToft  ~ 


(The  existing  Taylor,  Dutch  Flat 
and  Cemetery  ditches  would  be 
contlned   Into  a  concrete-lined 
cenal,  and  other  system  improve- 
ments would  be  made   In  the  water 
supply  system  for  3.000  acres.) 


First  Co>t     $169,200 
Total   Annual   Cost     $15,390 
Annual   Benefits     $40,140 


erosion  will   be  decreased  as 
lanks  are  stabilized  and  seep 
age  problems   reduced.     Alkaline 
soil   conditions   caused  by  canal 
seepage  may  be   reJuced  over 

'.      The  a.ixiunt  of  land   used 
for  ditches  would  be   reduced 
slightly  by  combining  and   lin- 
ing two  ditcher  through  a  two- 
nl le  stretch 


In  addition  to  tha  NtO  bene- 
fits,  regional   benefits   (net) 
from  employment   irpacts.    In- 
duced and  steirnting  from 
activities,  and  futemal  Itles 
would  amount   to  $72,940  per 
year.     Losses  to  the  rest  of 
the  nation  would  amount  to 
$7,410  per  year. 


Net  income  on  20  ranches  would 
be   Increased  about  $32,000 
ually,   and  ranch   Income 
would  be  stabilized  by  more  re- 
liable crop  production.      Conn- 
unity  income  would   increase  an 
average  of  $100,000  annually  be 
cause  of   Increased  employment 
and  business  activity,   and 
would  be  stabilized.     About  S 
new   full-time  jobs  would  be 
created  by  the  project,  and 
better  use  would  be  made  of  th* 
areas  undererrployed  because 
some  part  time   labor  would  be 
needed. 


VII-& 


Table  VII-2 
(Recommended  Plan  continued) 


'\at:cna-^  ec:\::'IC  c:'.;^q?vint      ewirc-^^tal    quality 


Wind  River  Recreatton 
to  Boy  sen  '(oserwotr 


Source 

T 


Ul  ]C,   scenl.;,  or  re-rredlion 
river 

(Proposed  nationdl  ciesignatlon 
as  wild,  scenic  or  recreational 
river  with  3  major  access  sites 
And  2  boater  access  *reas.) 


First  Cost       tW. 716. 000 

Ann-jol    Eqjivilent   Cost 

SI. 326. 700 

Annual   Benefits     S666,000 


a/  Does  not  Include  hunting 
4nd  fishing  benefUi. 


Higher  level  of  r«cr»it1on   Is 
offset  by   protection  of  re- 
so'irce.      Interpretation  m- 
njnces  public  lise  vilue.      Pre 
sent  or   future  pfdanqer^d  or 
threatened  wildlife  or  vegeta 
tlve  species  will   be  protected. 
Water  quality  will   be   Improved 
due   to   Increased  and   improved 
sanitary  facilities.      State 
standards  will   be  met.   Scenic, 
recreation  and  wildlife  options 
will   be  maintained.      Scenic 
and  recreational   values  will 
be  preserved  and  enhanced. 
Future  development  choices  will 
be   lost. 


ilGHOW  8AS1N 


njo  Flats   Project 


Irrigation 

(Sprinkler  Irrigation  of   10. 400 
acres  of  land.     Water  would  be 
|d1verted  throuqft  tlie  Upper 
anover  Canal   then  piinped  to 
lands  above  the  Highland  Hanover 
Canal   for  sprlnlder  application.) 


Total    Investment     $12,962,900 

Annual   Equivalent 

%       828.100 
^       2  70 .600 


Cost 

OHiR 

Total   Annual 

Cost 

Annual  Benefits 


S   1.099,700 
S       756.600 


Streani'low  of  the  Bighorn  Rive 
would  be  decreased  during  the 
Irrigation  season.     About 
10.400  acres  of  antelojie  and 
sage  grouse  habitat  would  be 
lost.      Faming  of  the  area 
NOuld   leave  areas  exposed  to 
wind  erosion  during  the  non- 
growing  season.      Increased 
crop  acrejge  would  Increase 
the  upland  game  and  song  bird 
habitat. 


Bighorn   River.  Uyomlng-Recrea- 
tton 

C0""ponent   I   -  Wind-Btnhom   Ri 
ver-Boysen  Oam  to  north  end  of 
Hind  River  Canyon    '1?  miles. 


I (?roDOsed  National    deslq- 
inatton   as  *(lld.   Scenic,   or  Rec- 
reitional   ftlver  and  as  geolootc 
educational  site.     Provide  1  ma- 
jor access  site  and   1  minor  ac- 
cess  area.      The  Wind  River  Canyon 
area   Is  on   the  Wind   Indian  Res- 
ervation.     This  plan   Includes 
acquisition  of   land   in   fee  title 
or  easement   to  carry  out  the 
project. ) 


First  Cost    Sl,624.000 

Annua!   Equivalent  Cost 

SI  34.800 


Annual    Benefits      594.130 


1^ 


a/  Does  not  Includ*  hunting 
and  fishing  beniflcs. 


NOTE:     Component  2   is  not   included   In  the  Reconmended  Plan  be- 
cause of   Its   poor  borLfit-cost  relation.     Detailed  study 
would  probably  5liov%   tiut  costs  could  be  reduced  without 
signif icontly  affectiny  ln-neflts,  and  that  Component  2 
should  be   reconsidered. 


STATE-R£GIC,NAl  CEV-lCPy-ST 


lo  addition  to  NED  benefits 
project  will    generate 


5400,000    in  e-flloft^nt  benefit  i'"^  on  eilitinq  facilities. 


and  S650.000   as   a   result  of 


sr:rAL  wr_L-3n-;G 


The  project  with  Its  ne« 
faci'itites  will    relieve  prei- 


and  will    tff>prove  the  quality  of 


User  benefits 
Regional  benefits 
Employment 
Induced  and 
Stemming  from 
Total   benefits 
Adverse  effects 
Investment 
OMiR 
Total   Cost 
Net  beneficial 
effects 


$756,600 

$6?1,500 
$1.0S<,000 

12 1452 1 100 

$628,100 

$2  70.600 

$1,098,700 

$1,333,400 


induced  business   In  the   region  the  recreational   experience 

jOperatlon  and  maintenance  of  nn 
facilities  win  create  additional 
full   time  jobs,     local  business! 
fStablishments  will    profit    fro*  I 
Increased  tourist  trade. 


The  Increased  irrigated  icr«*9« 
Kould  Increase  and  stabilize 
the  total   agricultural   returns 
to  the   famers.     CoWRWlty 
income  would  be  Increased  an 
average  of  $1,333,400  annually 
jecause  of   increased  c^loywent 
and  business  generated  by  the 
project   Installation  and  pro- 
ject output.     Project  Installa- 
tion, operation  and  maintenance 
■ould  provide   Increased  full- 

*  einploytnent  in  agriculture 
and  create  new  seasonal  on- 
farm  Jobs,  and  generate  addi- 
tional   full   time  Jobs   in  the 
sgrlbusiness   Industry  of  the 
region.     Increased  1nco<ne  would 
allow  beneficiaries  to  more 
actively  participate  In  socUl, 
cultural,  recreational,  and 
coftpurlty  activities  of  the 
region. 


National   Recreation  River  de- 
slqnation  will  preserve  scenic 
leauty  along   12  miles  of  river. 
Free   flowing  streams  will   be 
preserved  along  the   12  miles. 
A  higher  level   of   recreation   is 
offset  by  protection  of  re 
source.      Interpretation  enhance 
public  use  value.     Present  or 
future  endangered  or  threatened 
species  of  wildlife  or  vegeta- 
tion win   be  identified  and 
protected.   Water  quality  will 
be   improved  due  to   increased 
and   improved  sanitary   facili- 
ties.     State  standards  will   be 
met.      Scenic  recreation,  and 
lldfife  options  will   be  main- 
tained.    Scenic  and  recrea- 
tional  vilues  will   be  preserved 
and  enhanced.      Future  develop- 
ment choices  will   be  lost. 


In  addition  to  the  NEO  benefit 
the  project  will   generate 
S35.0OO    In  emoloyment  benefits 
and  $95,000   as  a  result  of   In- 
duced business   in  the  region 
and  other  secondary  effects. 


The  project  with  Its  new 
facilities  will   relieve  pres- 
sure on  eilsting  facllltlei. 
and  will  provide  for  »  better 
quality  of  recreational  e*- 
oerlence.     Operation  and  f^aln- 
tenance  of  new  facilities  will 
create  additional   full    time 
jobs.     Local  business  estab- 
lishments will   profit   fro"  In- 
creased tourist  trade.      The 
project  will   provide  access  to 
the  itrea*  and  f Ishinq  areas. 


VII-7 


Table  VII-2 
(Recommended  Plan  continued) 


luffalo  Sdl   Aestrvolr 


Hutupui 


purpose 

(Rifiino  Buffalo  3ill   Da^  25  ft. 

fn~.  1t$  present  tti^ht  of  5.370 
'  ftet  win  firowitf*  a  firn  yield 
I  of  74.C?0  «cre-fett  annbiUy, 

for  "ultl'ii-riose  u«t«.     The  to- 

I  Ul   regulated  sioract  c«otcicy 
IkIU  te  Increised  271,300  icre- 
j  feet  for  I  tots!  Qf  695.-00  acre- 
I  fest.     Total  surface  are*  will 
It*   ipzretiii  frasi  6.691   acres  to 
9.780  acres.  resuUtng  \n  an  1n- 
1  create  of  3.039  acres.     Trie 
icsUt^ng  5.6  rega«att  po.-erpUnt 
:  is  obsolete,  and  wfll  be  re- 
!  placed  wltn  a  f»e»*  Shoshone  Power- 
i  plant  with  a  caaacUy  of  20  r-ega- 
Ivatts.     "Pe  sfifll^ay  capacity 
iwi^l   ta  jnUrced  fron  18. COO 
ftV»  to  65.850  ftVs.   '.J»:er  re- 
leases through  heart  fountain 
,sU\  «ll3H  tr,  additional  annual 
jifieratlcn  of  U.9  nll^lon  kllo- 
*.a;t  r-3-jr$.    '^'so.  a  vis'rar 
can:;-  ,.Ml  ti  cons:r-,c*;i  fit  t^'■ 
lert  JO'jt.~ci:  0*  t*-e  r'i'^'d  am. 
In  tnt  uooer  -^servotr.  a  dike 
system  wj 11  be   Installed  for 
dust  abatenent  that  xtll  also 
have  wsterfj-l   enfiaicer«nt  areas, 


rirst  Cost     $42.553.0a 
Total  Annual  Cost     S2.964.X0 
Annual  Benefits 


Pvmer 

M  I  I  Water 
Irrigation 
Fish  and 

Uddllfe 
Recreation 


SI, 152, 000 
699.000 
404,000 

72.000 

67.000 

I775TO)55a/ 


a/  If  It  Is  assiinod  that  the 
envlronwntJl   quality  con- 
trol  liTiprovcfntnts   included 
In  the  costs  mIII  produce 
benefits  equal   to  their 
cost,   the   total   annual 
benef 1 ts  wcu1d  be 
S3. 432 .000. 


Cloud  Pealt  Priwltlve  >irv* 
Designate  as  Wilderness  Area 


t      Cody  Canal   Pe">&i  Mtatlon 

|~i rri^ation  tnd  ocKer  ourposes 
{Ine  project  involves  rehabili- 
tation of   the  Cody  Canal, 

construction 
'of  a  ilelivery  cmal    from  the 
I  He^ft  **Ount-itn  Tunnel   bifjrca- 

tnn   -ort%    :o    f^e  Col?   Cj'hI 
[near  jglphi.r  Creek,    and  pro»i- 
Iston  of  facilities   to  s»rye 
12.000  acres  of  new  Irrigation. 
I  Further  studies  i^ay   Indicate 
I  -^^'V   rie.irjM-.   >:hj..'y;i    m   tn*. 

':eIJvi.ry  ijrstim  for   tne   u?:>-.-r 

;'Ortl'Mi. ) 


Annual   Cost  -   forage  uses   fore^ 
gone;   56,100 

Annua)  Benefits   -   increased 
recreational  use: 

$S6 , 700 


First  Cost     $3,067,500 
Total   Annual   Cost     S293.000 
Arnual   Benefits     S382.600 


Crooked  Cryth  Project 
Irrigation 

(The  project   Involves  drilling 
of  up   to  ten  deep  wells   to  pro- 
vide supp  I  einental    Irrigation 
water  to  1.400  acres  of  land.) 


fishing  opoortunlty  above  and 
^•low  the  reservoir  would  be 
Increased  by  9.700  flsheman- 
days.  The  use  of  1,600  acres 
of  Irrigated  land  and  520  acres 
of  pasture  win  be  changed  to 
Mater  stora<3s. 

Public  and  private  recreattona 
facilities  wojld  be  relocated. 
The  dam  has  bean  declared  a 
National  Historic  Landniark  and 
nodiflcation  will   alter  it  sorw 
what.     Seven  archeologlcal 
sites  In  the  reservoir  area 
could  be  altered.     Minlnum 
flows   fron  the  dam  to  Heart 
Mountain  Powcrplant  would  be 
Increased  fron  50  to  100  ftVi 
and  fron  50  to  250  ftVs  below 
the  po-i<erpltint.     Shoreline  will 
be  Increased  4  nlles,  and  water 
Surface  area  will   be  Increased 
a  rornal   rax1.-i,n  of  3,089  acres 
nsulting   In  2.^93  acres  being 
Inundated.    Loss  of  Inundated 
vegetation  wauld  rssiilt  in   a 
'ess  of  wtiiihf*  pooulation. 
Tn  "(ortn  forir   ir'i  tre  South 
fork  of  tre  S'los^.on*  River 
*«dM  ^««  1.3  end  0.6  n11e» 
respectively,  In-^incJated. 
Hater  contained  in  ponds  be- 
hind the  earthen  dike  system 
would  help  prevent  annual 
flnndlna  end  draining,  and 
therefore   caver  Oust  producing 
lands   and  reiuce  air  quality 
proble-s  djrir-  winter  ronths 
Irpoundrent   aress  »'Ould  pro- 
vide waterfowl   resting  areas. 
and  fjr  bearing  aniiral   habitat 
Wildlife  observation  opnor- 
tunltles  would  be  Increased 


In  addition  to  the  NEO  Een^- 
fits,  regional   efnployment  bene- 
Hould  total  S2, 170. 000  and  re- 
gional Induced  and  stemming 
fron  benefits  would  total 
S47S.000.     There  will  be  net 
beneficial  effects  to  the  re- 
gion of  S25S,0O0  and  to  the 
adjacent  region  the  anxjunt  of 
1691,000. 


Wilderness  designation  affords 
protection  to  watershed,  wild- 
life,  conservation,   and  aes- 
thetic  values   ai^ng  others, 
tt  allows  Greater  control   of 
visitor  use   throuqh  oermits. 
if  necessary.     These  unique 
regions  need  this  desiqnitinn 
to  afford  the  greatest  'ieqree 
of  protection  without  easy 
declassification. 


Increased  recreational  eiptndl 
tures  would  create  regional 
benefits,   in  addition   to  NED 
benefits,  of  about  SSO.OOO  per 
year. 


Land  use  and  cov^  on  about 
2. '300  acies  would  be  channed 
fro"  non- i rriqated   ranqe    to 
irrlqated  f»a/.  oasture  and 
grain.     Atiout  20  acres  of  ranoe 
would  be  converted  to  canal 
use.     The   increased  irrigation 
ill   create  an  additional   con- 
surptive  us<»  of  about   4,5nO 
dcre-feet   f'-r  year,  but   this 
(•ill   not  ryterlally  affect 
stre^mflows  because  of  the  flow 
reoulation   at   Buffalo  Bill   Va<^. 
The  potential    for  recreational 
development  at   Beck  Lake  would 
be  enhanced       The  city  of  Co'ly 
water  supply   system  would  be 
assured  of  needed  supplies. 
Stream  depletion  would  be   In- 
creased by  4,'i00  dtre-feet  per 
year. 


Flrtt  Cost     $317,000 
Total  Annual   Coit     $25,300 
Annual   Benefits     532,200 


Suflmer  streamflow  would  be   In- 
creased in  about  6  miles  of 
Crooked  Creek.      Land  use  and 
cover  will   change  from  dry 
rangeland   to    irrlgiited   hayland 
on  about   250  acres.     Stream 
flows  will   be  depleted  about 
1,000  acre-feet  per  year. 


Erployrent  of  construction 
workers  would  vary  fron  20  to 
250  during  the  5  year  con-, 
strjctlo-i  period.     Kost  worker: 
would  be  iTOorted  but  sore 
senlskilled  and  cnskllled  work- 
ers v/auld  be  efiiloyed  froTi  lo- 
cal   forces.     School-age  child- 
ren of  construction  jforkers 
could  nur*er  fron  20  to  200 
during  the  5  year  construction 
oeriod.     Local  schools  would 
have  to  accorodate  these  stu- 
dents.    Persons  on  fixed  Ir- 
cones  could  ha.e  reduced  Suylng 
power  if  local   prices   increase 
during  construction  activity. 
Visitor  center  with  audio  and 
visual  displays  would  orovlde 
historical  and  cultural   infcr- 
natlon  about  the  dam,  reservoir 
and  surrounding  area. 
Undesirable  living  conditions 
for  local   residents  would  be 
alleviated.     Reservoir  area 
would  be  Dore  cofTiatih'e  with 
winter  sports  activities. 


State-req tonal   benefits   In 
addition   tu  those   listed  under 
the  Nfn  account,  would  he: 

En«»lovment    Irnpact      5143.000 

Induced  benefits         6lt2.00i) 

£«temalities  42  .om) 

■JiTfiTTuOO 

About  $107,100  of  these 
benefits  will   accrue  to  jreas 
Outside  of   the  Yellowstone 
basin. 


'The  richest  valu«s  of  wilder- 
ness lie  not   In  the  days  of 
Daniel  Boone,  not  even   In  the 
present,   but   rather  In   the 
future."     Aldo  Leopold 
All   recreation  areas  will   un- 
doubtedly receive  much  heavier 
use   in    the  future.      It   Is   la»- 
portant   that   they   remain    for 
this  use   -   recreation,   and  n*t 
b«cow«  developed   for  tl"tber  In- 
terests,  vehicular  uses,  or 
water  projects. 


Improved  rellabltlty  of  crop 
production  win    stabilise  and    j 
increase  ret   ranch   income  by 
$150,000  annually  and  will    st»' 
blllz'»  and  Increase  coirwunlty 
income  by  about  51.000.000 
annually.      About  53  new 
lobs  will   he  created  tn   tne 
project  area,   and  the  need   for 
some  part-tlnw  help  will    re- 
sult  In  Better  use  of   the  un- 
derenployed.      Additional   water 
will   be  avrtlldble   for  fire 
fiqhtinn.   and  rural    ftre  ha- 
zards will   be  reduced  by  pro- 
lonqlnq  the  period  of  nreen 
venetatlon.      Adrieii   Income  will 
pi-nnit  more  participation   In 
social.   cuUur.*!.   rccrealtonal 
and  comriunity  jctivltics.      An 
drtdtfd  pofpntial    for   recrea- 
tional   rievelooment  mIU    be   pro 
vided  at   Heck  idki-. 


Reqional  henefits  from  labor 
Iripacts,  induced  business  and 
other  factors  will  amount  to 
ahoiit  S6S,400  in  addition  to 
the  NEO  benefits. 


Net   income  on  6   ranches  will 
be   increased  about   516.600 
annually,   and  ranch   income 
will   be  stahttiied  by  the  more 
reliable  croo  production. 
CormuniCy    income  will    Increase 
about  SBO.OOO  per  ye6r.   and 
will  also  be  stabiltjed  by  the 
business   resulting   from  Im- 
proved crop   production.      The 
development  will    result    in  4 
new  full-time  Jobs,  and  a  need 
for  additional   part-tin;  help. 
The  added   Income  will   permit 
area   residents   to  more   fully 
enjoy  the  social,   cultural, 
recreational   and  conFiuntty 
activities   In  the  region. 
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Table  VII-2 
(Recommended  Plan  continued) 


A^TICJAL  £CS':C^IC  CEV£^■0?^1WT 


Tiooseberry  Creek  Project 
irrigation  and  otfier 
purposes 

A  3.700  acre-fDOt  offstream  re-  , 
e''voirwi11  be  susulled  ^y  a  ' 
>e 'er  c^n^l    frr"i  r,'-oieb«*Ty 

t3  provide  a   iukjpl^"*ntdl 
upply   to  2.100   acres.     A 
11   diversion  dam  will   be  re- 
reJ.     Wjterwill   be  delivered  | 
the    land  through  existing 
terns. ) 


Total  Cost     SI. 123. 300 
Total  Annual  Cost     SM.900 
Atmual   aenefUs     S1P6.500 


|Cre 

j  wati 
smj 


Up  to  150  acres  of  waterfowl 

habitat  would  be  provided  by 
the   reservoir.      Late  season 
irrigat'Oo  would  provide 
Alditional   ire*n   forane  that 
Id  benefit  wildlife  on  2.610, 
(-5.      Irprived  *««ter  nafiai^-  | 
mot  opportunity   snoold   result 

reduced  erosion  fron  irri- 
gated  land.      About   200  acres 
of  range! and  would  be  converted 
to  storage  use.      Erosion  would 
be   increased,   during  the  con- 
struction period,  on  about   100 
acres.     A  two-fliile  long  canal 
night   limit   Sor«  wildlife 
novenent .  but  would  also  pro- 
vide increased  wildlife  for- 
age. 


-i- 


gNVIRQ.\^:E^;AL    QUALITY 


STATg-PEGIONAL  CiVtLC?,^'*: 


In  addition  to  the  NEO  berteftt 
there  would  be   regional   bene- 
fits resulting   fro*  increased 
envloyinent ,   induced  business, 
that  would  arount  to  about 
SIC*. SCO.      These  benefits 
would  be  p^rcijlly  offset  by 
losses  of  S3S.800  to  the  rest 
of  the  Nation. 


soc:.iL  ^;ll-s£ing 


Net   tnco'v  on  2?  ranches  will 
be   Increased  by  SSS.OOO  annu- 
ally and   the   rancher's    inco»w 
wilt  be  stab'Iu-ed  by  nor?  re- 
liable proluctl-jn.      Ccwuni'.y 
incore  witl    increase  at>out 
SJOO.OCJ  annualW.  and  -iU   be 
trvre  reliable      About  2  new 
jobs  will   br  available  as  a  re' 
suit  of   the   development.   *nd 
so<ne  additional   part-tl"»  help 
will   be  nee'ied.      Increased  in- 
CO/ne  will    permit   nore  partici- 
pation  in  cultural   «nd  recrea- 
tional  activities   in   the  area. 
The  reservoir  will   provide  a 
needed  reliable  source  of   fire- 
fighting  water  and  tt*e  pro- 
longed 'green'   season  wilt   re 
ducefi'-e  ha:a'"1s   in   the  arts 


£l»KbulW^atJAiJX 
Irrigation 

(A   single  pu(Pp'n<j  plant  with  2 
lelectrically  driven  puims  would 
'  pun^)  water  from  the  Bighorn  River 
to  930  acres,  which  are  sub- 
divided  into  7   farm  units  of 
Irrigable   land.     Hater  would  be 
discharged   into  a  canal    that 
would  extend  3.2  miles  and  have 
an   initial   capacity  of  20  cubic 
feet  per  second.      The  only  na- 
jor  structure   in  the  canal  would 
be  a  siphon   across   a  coulee.) 


First  Cost     J887.200 
Total  Annual   Cost     S53.200 
Annual   Benefits     Sl40,800 


Water  qu«1lt/  would  be  affected 
by   Increase  In  salinity  due  to 
return   flaws.     Some  upland 
game  bird  habitat  and  son« 
aquatic  fur  ani-nal   habitat 
would  be  created  in  canals 
ind  laterals.     Waste  grains 
would  provide  waterfowl    food. 
Strutting  grounds  of  sage 
grouse     would  be  eliminated   in 
irrigated  areas.     The  project 
would  create  the  visual  effect 
of  canals,    laterals,  diversion 
dams,  ptnping  plants,  and 
access  roads. 


In  addition  to  the  HEO  bene- 
fits,  the  project  would  qene- 
rate  5257.100  in  efTJloy-<ent 
and  Induced  and  stenning  from 
benefits. 


I 


E"cloj«»«t  of  cOflStrvction 
orkers  would  vary   fro«  5   to  20 
uring  the  21    month  Or   longer 
onstruction  period.     Host 
workers  would  be  fro*  local 
and  adjacent  areas.      The  pro- 
ject will   add  Its  share  to 
the  demand  for  services  and 
coffmerctal    facilities  needed 
to  supply  the  requtre^entJ  of 
increased  irrigated  fanrtig. 


" 


Lower  Gre/bull    River 
drainage 

(Drainage  system  Including  both 
open  and  closed  drains   to  pro- 
vide drainage   for  21.200  acres 
of    irrigated    land   that    is   suffer- 
ing from  decreased  production.) 


First  Cost     S5. 265. 000 
Total  Annual   Cost     $380,400 
Annual  Benefits     1933,200 


After  initial  drainage,  return 
flows  should  contain  lower 
concentration  of  soluble  salts. 
About  6,000  acres  of  wet  pas- 
ture will  becocne  available  for 
cultivation.  Recreational  ana 
Idlife  valu»s  will  be  protect 
ed  and  probably  enhanced. 


In  addition  to  the  NEO  benefit^  Net   Income  or*  175  r»nc^es 
the  project  will  generate  »  would  be  increased  about 

nd  zovwv- 
Increased 


51.599,300  in  regional   benefit!   5760,000  annually  an 
as  a  result  of   increased  em-  nity   Income  v-ould  o» 


ployment   income,   induced  busi- 
ness  in  the  region  and  other 
secondary  effects. 


an  averaoe  of  $2,500,000  annu- 1 
ally  because  of  increased  e«>- 
ployvnt  and  business  gene- 
rated by  the  project.      Ranch 
and  community   Income  would  be- 
cone  stabilized  by  sore  de- 
pendable  agricultural    produc- 
tion.     Project   installation 
would  create  in  average  of  4S 
full-time  Jobs,   and  about  65 
seasonal   on-fana  jobs.      In- 
creased income  will   allow 
beneficiaries   to  more  actively 
participate   in  social,  cul- 
tural,  recrettfona!   and   coa»- 
unity  activities,    and  o-jlte 
wildlife  activities  more 
available  to  residents. 


I 


Lakeview  Canal   Rehabilitation       Total   Cost     51 .248.000 
irrigation 

]    Total   Annual   Cost     $108,570 
(SIk  nwjor  structures  would  be 

replaced,   about   3  ntles  of  canal'   Annual  Benefits     5114.890 
>  and   3  nilles  o'    lateral  would  be   , 
lined,   and  canal   stabHuation     ' 
I    and   delivery    structures    HOuld   be! 

If^roved       for  the  benef't  of       \ 

!  about  9.000  acres  of  Irrigated     : 

land.) 


About  3  miles  of  canal   and  3 
miles  of  lateral   presently  In 
partially  vegetated  condition 
will   be  lined     with  concrete, 
and  short  sections  of  laterals 
will   be   replaced  with  conduit. 
Return  flow  from  canal   seepage 
will   be  decreased,  but  total 
depletions  will   not  be  mater- 
ially affected. 


The  development  will   generate 
about   $128,230  of  regional 
benefits  annually.   In  addition 
to  the  NED  benefits  listed  in 
colufrn   two.      These  regional 
effects  will   be  partially  off- 
set by  a   loss  of  $48,340  to 
the   rest  of  the  Nation. 


1 


I 


Net  ranch  Income  will   increase 
about  $55,000  and  copF^inlty  In 
come  will    increase  about 
5250. OOO  annually,  and  both  Jn 
icomes  will  be  stabilized  as  • 
result  of  the   invTJved  relia- 
bility of  crop  production.  I 
Fifteen  new  full-time  jobs  wtll 
result  fro*  the  rehabilitation 
and  there  will  be  sore  added 
demand  for  part-time   labor.    In- 
creased  Income  will   permit  more 
participation   In  the  social. 
Cultural,   recreational   and 
co«»*jnlty  activities  of  the 
region. 


Literal    H-1Q3    iTprovew^fit 
Irrigation 

;l;.Jteral    ---lOS  on   f-  ^eart 
,MO'int»i?>    "rrlidt'nn    ^.jfSN""   -OulJ 
be  cjnverred   to  j   closed  dio- 

lyS'em   to    1  t)ro»e   wller   ^^tiimry 

tand  v,se  efficiencies,  and  to  co- 
jvlde  pressure  head   for  sprinkling 
[about   1.000  acres  of   land  pre- 
■sently    irrigated    from  ditch  sys- 
items.) 

I 


Total   Cost     $600,000 

Total   Annual   Cost     550. ')20 
Anni.al   e^n-fi-j     5^2.310 


Open   irrigation  ditches  and 
canals  would  be  replaced  with 
closed  pipelines  ■ind  sprfniiler 
S/Stems.      L^nd   sj'fdCe  Cur- 
rently ;,s;d    'jf-  os-»n  ditcheS 
would  be  cropped.    Seepafje   from 
canals  would  be  eliminated. 


State-regional  benefits  froa      let  tnco**  to  15  ranches  would    ] 

the  development.   In  addition      increase  by  S2S.0OO  annually,      i 
to  the  f*EO  benefits,  would         Lirtd  co«»*jnity   income  would   in-    I 
acount   to  511.700  per  year.        |c 
State-regional  costs,  huw^ver.^i 


would  be  $18,650. 


(crease  by  %i*.0*)Q.     Tf-^  develoH 
itr.'fn^".  -ould  help  stabili;?  the      i 

•area  and  regional   econoajp 
through  more  reliable  croo  pro- 
luction.      Two  new  Jobs  would 
>e  created,   and  some  part-time    [ 
>e1p  needs  would  alleviate  un-    i 
Jere«iploy«>nt  conditions  In  the  i 
irea.     Increased  income  would 
>eniiit  greater  use  of  cu1tur<1,{ 
recreational,   social   and  cobhk    j 
jnlty  activities  by  the  bene-      | 
ficUrles  of  the  development^     i 
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Table   VII-2 
(Recommended  Plan  continued) 


'■.;t:c'.-i  £c:\:-mc  e-velc?.^;^: 


lateriT   R'9N   Iwproyewieiit 
frrlqdtion 


'   (About    IS.OOO  fett  of  concrct* 
:  cindl    Hnin-)  and  1.700   fe«t  of     j 
tiu'-lfd  t)to«  will   rie   iiisCdllfd  tOj 
repljce  txisting    cjn«tt. 
I   linprooed  mon^.j^fn^nt   prictlces 
'    Including    Ijnd    Uw»11nq  win    bc 

Instigated.} 

1  NOTE;  This  improvement  was  be- 
1  In9  Installed  In  1976  4nd  1977. 
'  It  I)  included  her«  brcaus*  It 
h4d  not  been  und^rt^ken  at  the 
I   time   tne  study  was    inttlated. 


■Total  Cost     SII?.700 

First  Annual   Cost     S)0.4S0 
Aftnual   Benefits     512.635 


r^orth  Fork  Shoihot*  RWtr  Recrei 
tfon 

Component  I    -  North  Absarokd 
Wilderness  boirdary  to  eastern 

Watiofidl   Forest  boundary 

Scenic  I  Recreational   Rfver 


(Proposed  a<lninlstrative  desig- 
nation as   U.S.   Forest  Service 
administered  recreational    river 
with  2  major  access   sites   and   1 
minor  access  area.      Nj   land 
acquisition   Is   necessary   since 
this   portion  of  the  rivir  flows 
entirely  within   Fef^-i^ral    lands.) 


Comporrent  2  -  National   Forest 
Boundary  to  Buffalo  BMT   Re- 

servoj  r  

Recreational    River 


(Prontsed  administrative  desiij- 
natiun  ds  Stdte  niana-^ed  recrea- 
tion river  with  1  major  access 
site  and  river-tront  easerrents 
as  necessary  to  maintain  exist- 
ing conditions^ 


NowOQd  River  Project 
trrfgatlon,    flood  protection , 
and  recreation. 

(An    IB. 000  acre-foot  storage 
Structure  will   provide  Irrlgatlor 
water  for  3,000  acres,   reduce 
streambanli  erosion,   and  provide 
recreation  opportunity  and  flood 
protection.) 


First  Cost     JJ/^.noO 


Annual    Equivalent  Cost 

$77,000 


Annual   Benpfff,      $190,100 


First  Cost     $I.7S5.000 

Annual    Equivalent  Cost 

$136,500 

Annual    Benehts     $60,R00 


a/   Does  not   Include  hunting 
•nd  fishing  benefits. 


First  Cost     $1 .018,000 
Total   Annual  Cost     $98,100 
Annual   Benefits     $192,100 


ACCOI^NT 


IITV 


Areas  of  natural   heauty  would 
be  enhanced  by  reduced  weed 
growth  on   canal   ^dnl<s,  elim- 
ination of  spoil   b-inhs,   reveg 
etation  cf  canal    ireas.     Canal 
erosion  would  be   re'luced.  wate 
table  would  be   lowered  on   33 
acres   an'J  productivity  en- 
hanced, water  looses  would  be 
reduced,   and  return   flows 
would  be  reduced.     Wildlife 
hdbltat  along  t»e  canal  banhs 
would  be  stabal l2ed. 


The  scenic  beauty  along  ?6 
miles  of  U.S.    Forest  Service- 
managed  scenic   and  recreation 
river  will   he  preserved. 
Twenty-si*  miles  of   free   flex- 
ing strea'ns  will  be  preserved. 
A  higher   levc»I  of  reci-eatinn   1 
offset  bf  protection  of    re- 
source.     InterpritJtion  enhance 
putilic  ii^e   value.      Pre^L-nt  or 
future  cpdanqered  species  of 
wHJIlfe  dnd  ve^ietation  «ill   be 
Vientifitfd  ^nd  protected.     Wa- 
ter  q'ial  t  ty  wi  I J    be    Improved 
due  to   Increased  and  imoroved 
sanitary   facilities.      State 
standards  will   be  met.      Scenic 
recreational   and  wildlife  op- 
tions will   be  maintained.    Scent 
and  recreational   values  will   be 
preserved  and  enhanced.      Future 
development  choices  wtll  be 
lost. 


The  scenic  beauty  along   10 
miles  of  State-managed   rc-crea 
tlonal   river  will   be  preserved 
Ten  miles  of   free   flowim 
streams  will   be  preserved. 
Higher   level   of  recreation   is 
offset  by  protection  of  re- 
source.     Interpretation  en- 
hances public  use  value.     Pre- 
sent or  future  endangered  or 
threatened  species  of  wlUllfe 
or  veqetation  will   be   identi- 
fied and  protected.     Water 
gnatlty  vnll   be   Improved  due 
to   Increased  and   Improved  sanl 
tary  facilities.     State  stan- 
dards will   be  met.      Scenic, 
recreational,  and  wildlife 
options  will    be  maintained. 
Scenic  and  recreational   values 
will   be  preserved  and  en- 
hanced,     future  development 
choices  wi II  be  lost 


Increased  income  and  economic 
stability  induced  by  the  pro- 
ject Improvements  will  result 
in  net  regional  benefits  of 
17.835  in  addition  to  the  NED 
I  benefits. 


STArE-;?:G:C.'.AL  OeV=LC?f^E-|'^ 


|r)   addition  to   the  NED  bene- 
fits  the  project  will   generate 
$65,000  as  a   result  of   in- 
creased employment   Income,   and 
$200,000  as   a   result  of   In- 
duced business   In  the  region 
and  other  secondary  effects. 


The  river  and  Us  environment 
offer  visitors   recreation  ocpor^ 
tunlties   In   fishing,   hunting, 
camping,   oicnlcking.   sightsee- 
ng,    river  floating,   nature 
study,   and  other  water  related 
activities.     The  pleasures 
associated  with   river-oriented 
recreation  are   Important   to  so- 
cial  well   being.      Recreation 
opportunities   along  pleasant 
streams   renew  human   vitality. 
Many  visitors  bound   for  Yellow 
stone  spend  some  tine  along  th# 
Shoshone  River  before  entering 
the  park.      Local   business   es- 
tablishments wtll   profit   from 
increased  tourist   trade. 


tn  addition  to  the  NED  benefits 
the  project  will  generate 
$30,000  In  Increased  erplo/n^n 
income  and*$60,000  as  a  result 
of  induced  business  in  the  re- 
gion and  other  secondary 
effects. 


SOCIAL   ;.--LL-3-I.-ig 


fhe  net  Income  to  the  area  will 
be  increased  by  $12,635  per 
year,  and   the   Increased 
stability  will   benefit   both   thi 
irrigators  and  the  co«inufTlty      i 
in  general. 


This  portion  of  the  river  off- 
eis   visitors   numerous  off-  and 
on-r1ver  recreation  oopor- 
tunitles        The  pleasures   asso- 
ciated with   river-oriented  re- 
creation  are   Important   to   so- 
cial  well   being.      Recreation 
opportunities  along  pleasant 
streams   rensw  human  vitality. 
Many  visitors   bound   for  Ifellow- 
stone  spend  some  time  along  the 
Shoshone  River  before  entering 
the  park.      Local   business  es- 
tabl IshrentS  will   profit    from 
increased  tourist   trade. 


Irrigation  wattr  storage  would 
provide  hJbitat  for  waterfowl 
and   fish,  and   Inrrease  green 
forage   for  wildlife.     Stre.*m- 
bank  erosion  and   improved 
water  quality  will    result. 
Erosion  during  construction 
and  revegetation  would  be  In- 
creased on  about  200  acres. 
About   3.000  acres  of  rangeland 
will   be  changed  to   Irrigated 
land,    160  acres   from  Irrigated 
to  reservoir  use.   and   300 
acres   from  rangeland  to  re- 
servoir use.      Streamflow  de- 
pletions will   increase  about 
7,000  acre-feet  per  year. 


In  addition  to  the  NEO  benefit' 
the  project  will   generate 
$154,800  In   regional   benefits 
as  a  result  of  Increased  em- 
ployinent    income,    Induced  buSi 
ness   In   the  region  and  other 
secondary  effects.     The  State 
p\Ay  be  obliged  to  pay  addi- 
tional  claims   for  crop  damage 
as  a   result  of  Increased  wild' 
life. 


I 


Net  rtnch  Income  would  be 
increased  ebout  $130,000  annu 
ally  and  community   Income  would 
be   Increased  an  average  of 
nearly  $310,000  annually.    Ranchj 
and  conmunlty  1nco<ne  would  be- 
come more   stabilized  by  more 
dependable  agricultural   pro- 
duction.    Project   installation! 
will   create  about  6  full-time    | 
jobs  and   7  seasonal   on-farm        | 
Jobs.      Increased   income  would 
allow  beneficiaries   to  more         [ 
actively  participate   In  social^ 
cultural,   recreational   and  I 

cornmunlty  activities  of  the  re 
glon.      Increased   irrigation 
water  supply  woold  serve  as   a 
fire   fighting  source  of  water 
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Table  VII-2 
(Recommended  Plan  continued) 


ELEf^tT 


VATXNAL  ECG?<0?<lC  D£VE1.0?fgNT 


(Hvo«nlnn)-'iourfe   .-i  '^jntrtn* 

BiTrtpr 

fSrenVt   And" Vccrcdt'lnn'^*  River 

(Cropti^ed  a*itnlstrjt  tve  desfg- 
njtfon  ds   sct'nic   jnd  recreational 
river  with   <;  ntnor  acce'.^    areas 
A  kind 1 1    rriervoir  may  be  devel- 
oped. ) 


First   Cost      $?74.0nO 


Annual   Equivalent  Cost 

$35.9C0 


Annual   Geneflts     533.800 


a/   Dues  not   include  ^untlng 
ind  fishing  benefits. 


EftVIRCTf^JjTAL     QUALITY 


STATE-REGIONAL  DfVELOt>^tWT 


The  scenic  beauty  along  ?? 
nUes  of  US.    Forest   Service 
and  Bureau  of  Land  Hanaqenent 
manjied  scenic  and  recreational 
river  will   be  preserved.     A 
hmher  level   of  recreation   is 
offset  by  protection  of  re- 
nurce.      Interpretation  en- 
hances public  use   value.      Pre- 
sent or   future  endanqered  or 
threatened  species  of  wildlife 
or  vegetation  will   be   identi- 
fied and  protected.     Water 
quality  will   be  Irproved  due 
to  Increased  and  Inproved  sani 
i   facilities.      State  stan- 
dards will    be  net.      Scenic, 
recreation,    and  wildlife  option 
wllT  be  naintalned.      Scenic  and 
recreational   values  will   be 
oreserved  and  enhancfd.      Fut 
dev«lopr*nt  choices  will   be 
Ins*. 


In   addition  to  the  NED  baneflti 
the  project  will   generate  re- 
gional  benefits    In  the  a»^unt 
of  52n,OO0   as  a  result  of   In- 
creased eiTpIoyment  benefits, 
and  $35,000      js  a   result  of   In- 
ducea  business   in  the   region 
and  other  secondary  effects. 


SOCIAL  tfELL-5£:w3 


The  project  will   provide  ne* 
facilities   in  an  area  wher» 
facilities   are  United  In  nuTi- 
ber.     Project  will  give  local 
residents   the  opportunity  to 
mahe  use  of  f^e  stream.     Local 
business  estabi  ishinents  will 
profit  frs'fl  increased  tourist 
trade.      The  project  will   allow 
tourists  to  r.ake  use  of  the 
facilities   and   recreation 
opportunity  and  therefore  re- 
lieve so»^  of  the  pressure 
placed  on   facilities  near  or 
In  Yellowstone  Park. 


Sage  Creek-**ry(jr   ^v>untJin 

P^roject 

irrigation 


First   Cost      S1  .361.700 
Total   Annual  Cost     S90.700 


(A  1,300  acre-foot   reservoir  thatj  Annual   Benefits     S245,600 

will   a<d   in   regulation  of  canal 

flow  and  delivery  of  water  to 

4,000  acres  of  irrigated   land. 

About  6S3  acres  will  be  provided 

with  effective  drainage.) 


Irrigation  water  storage  wou1 
provide  habitat   for  waterfowl 
but  would  coffFiit  about   ISO 
acres  of  rangeland  to  water 
storage  use.      Streanflows 
would  be   depleted  by  2,000 
acre- feet  per  year. 


In  addition  to  the  NEO  bene- 
fits,  the  project  will   gene- 
rate $421, 9S0  in  regional   bene 
fits  as  a  result  of  Increased 
eniployinent   incoTv,   Induced 
busines   fn   the  region  and  othei 
secondary  effect;. 


L»«er  Shell  _CreeV  Project 
Irrigation 


First  Cost      S738JOO 
First   Annual    Cost      S49.3C0 


(Two  offitream  water  storage 

damsl/  will    provide  Supplerpental    '  AnnujI    Benefits      S31.100 

water  Supplies   for  I .94J  acres  of 

irrigated   land. ) 


Two  water  storage  da«s  will 

provide  waterfowl   habitat. 

I  Late  season   img.ition  <niX.^r 


In  addition  to  thtf  ftED  be^ie- 
flts,  the  project  will  gene- 
rate  S134,80n   in    regional 


I  will    increase  qreen   forage  for  benefits  as  a   result  of 


Idl ife.      Erosion  on   irri^ 
oated  cropland  will   be  re- 
duced.      One   hundred   fifty 
acres   of   rangelanii  would  be 
co'-nitt'd  to  water  storage 
use.      Erosion   during  construc- 
tion and  reveg*tation  would 
be   increased  on  about    100 
acres. 


a/  Estimates  ^r^  tased  on  offstream  storage  below  Shell     Canyon.'    On-going  studies  suggest  that  storage  abovi 
will    advi^rsely   affect   diss  i  f  it  it  itn  of    the  cvii"    str-ejm  iJ'u-on   .uva    js   a    scenic   or  rocreati'Vi    river. 


creased  erploynent   income, 
d-jced  business   in   the  region 
and  other  secondary  effects. 


I 
I 
Net  rdnch  income  would  be   In-    i 
creased  about  S?0O.0O0  annu-     I 
ally,   and  cennunlty   income  I 

would  be   increasi'd  an  average   I 
of  nearly   $660,000   annually         1 
because  of  increased  employ-     [ 
<nent  and  business  generated  ty' 
the  project.     Project   install-' 
atton  will  provide  12  full- 
time  Jobs  and  )S  seasonal  on- 
farm  jobs.      Increased   income 
would  allow  beneficiaries   to 
more  actively  participate   In 
social,   cultural,   recreational 
and  conrnjnity  activities  of 
the  region.      Increased   irri- 
gation water  Supply  would 
se^ve  as   a   fire   fighting  sou^o  ' 
of  water. 


Net  ranch    income  will    Increase 
about    $S7,000  and  oowwunlty    In 
come  will    increase  an  average 
of  about  $215,000  annually  be- 
cause of  Increased  employment 
and  business  generated  by  the 
project.      Ranch  and  community 
income  would  be  stabilized  by 
nore  dependable  agricultural 
production.      Project   installa- 
tion would  create  an  average  of 
5  full-time  jobs  and  about  6 
seasonal    on-fam  Jobs.      In- 
creased  income  would  allow 
beneficiaries  to  participate 
(Tore  actively   In  social,   cul- 
tural,  recreational,  and  com*- 
unlty  activities  of  the  region 

the  Canyon  may  be  Cheaper,     neither  option 


Shell    Creek   (Uyoming)   -   Re- 
creation  -   Source   to  Biqhorn 
National    Forest   Boundary 
Scenic  or  Recreational   fit ver 

(Proposed  administrative  desig- 
nation as  scenic  or  recreational 
river  with  one  ninor  access 
^r^A.      No  land  acquisition   Is 
necessary  since  this  co.-iponent 
flows  entirely  within  Federal 
Ijnds.      This   stream  night  be 
considered  for  National   desig- 
nation as  a  Scenic  or  Recrea- 
tional   flivjr.      One  minor  access 
site  would  be  developed.) 


Ooes  not    in^litiV  t  is.h  an.l  Ui   .tlif«*  bi'tn-f 


First  Cost  $60,000 

Annual   Equivalent  Cost 

$13,400 

tf 
Annual   Benefits     566. *00 


The  scenic  beauty  along  26 
miles  of  U.S.    Forest  Service- 
managed  recreation  river  will 
be  presen.ed.      The  26  miles  of 
stream  will   be  preserved  as 
free   flowing.     A  higher  level 
of  recreation   is  offset  by 
protection  of  resource.     In- 
terpretation enhances  public 
use  value.      Present  or  future 
end.invrcJ  or  threatened 
wildlife  or  vooetative  species 
will   ec   identified  and  pro- 
tected.     Water  quality  will   be 
In-proved  due   to   increased  and 
improved  sanitary  facilities. 
State  standards  will   be  met. 
Scpnic.    ri'creation.   and  wild- 
life options  will   be  rjin- 
t.iinrJ.      Scenic  ard  rocea- 
tio".»l   values  will   be  pre- 
served and  enhanced.      Future 
develop.-^fnt  choices  will  be 
lost. 


In  addition  to  the  NED  benefll 
the  project  will   generate 
regional    benefits   in   the 
a.^L-nt  of  $45,000  as  a   result 
of  increased  erplo/ment   in- 
core,  and  S45.0C0  as  a   result 
of  induced  business   in   the 
region  and  other  secondary 
effects. 


The  project  will   give   local 
residents  the  opportunity  to 
fish,  picnic  and  have  access  to 
the  stream.     Local   business 
establishnents  will   profit   fron 
increased  tourist  trade.     The 
project  Is   located  on  a  major 
national   highway,  and  will    in- 
duce tourists  to  nake  use  of 
the  facilities  and  recreation 
opportunity  and  therefore  re- 
lieve some  of  the  pressure 
placed  on   facilities  near  or  in 
Yellowstone  Park. 


VII-11 


Table  VII-2 
(Recommended  Plan  continued) 


»!.-•. 


'\^T:C'.'AL  economic  OEVElOPfrENT 


I 

I 

iShoshofte  lttens(6ni  UnU-?Ifli»tn 

I 

j  Trrigation  j 

I  (Total  Annuil   Cost 

{(Water  mIU   tw  suooticd  to  19.2001 

"icres  of   irrtgible   land  on  fole-    [Annual   Benefits 

cat  8«nch.    tn(t   1.270  acres    In 

Frannie  loop   via   the  eitsttntj 

Shoshone   Canyon  Conduit   and  Heart] 
.Moontaln  Canal.      Pequired    facfl- 
jlties   Include  a  212  cfs  siphon 

from  the  Heart  ?\)untain  Canal  to 
polecat  Bench,  tne  120  cfs  Kitty 
jC.inal;  Hol'Jen  Reservoir  with  6.00(J 
lacre-feet  of  re^uUtory  storaqe 

impounded  by  HoHen   0<i«  with  a 
r>«ni™ii«  hennt  o'  S9   feet;   the 

155  cfs   Holden  Canal;  and.   sone 
hodtficat'on  of  Heart  Mountain 
t^nal    to   carry    the   iidditionil 
hater. 


ACCOUNT 


ENVUQ:^f^NTAL     QUALITY 


I  STATE-REGIONAL  DEVELOP>tWT 


SOCIAL  WELL-3EIHG 


irst  Cost   ^52,000,000 


53.401.000 
$3,058,000 


Jater  quality  would  be  affected 
)y   increase   In   salinity  due   to 
■eturn   flows.      Son*  upland  oame 
>trd  habitat   and  some  aquatic 
'ur  animal   habitat  would  be 
;ne«ted  in  canals  and  laterals 
laste  qrains  would  provide 
<aterfowl   food.     The  project 
(Ould  allow  maintenance  of  sta 
lie  downstream  flows.      Struttlm 
■rounds  of  saqe  qrouse  would  be 
iltminated   in   Irrigated  areas, 
he  project  would  create  visual 
effects  of  canals,   laterals, 
liversion  dams,  pumpinq  plants 
ind  access  roads.      Chanoe   in 
lerrain  due  to  irrigation  and 
lew   faminq  methods  would 
;hanae  natural   habitat   for  some 
ioecies  of  wildlife. 


[n  addition  to  the  NED  benefit 
the  proiect  will   generate 
54.766.000  In   regional   benefit 
resulting  from  increased  en- 
iloyment   Income,    Induced  busl- 
less   In  the  region  and  other 
secondary  effects. 


The  construction  of  the  project 
is  estimated  to  be  8  years  and 

involve  75  construction  workers 
and  233  total   oeoole   related  to 
construction.      Since  the   1950'» 
the   rural    farm  population   in 
Park  County  has  decreased  about 
91.      Project  will   encourage  an 
additional    120-175  additional 
farm  families   to   fann  the  9rt4. 
Farm  and  cofUDunity   Income  will 
increase  du«  to   Increased  agri- 
cultural   production,    and  also 
become  more  stabilized.      Sof» 
landowners  may  have  irrigation 
features  crosslna  their  land 
and  not   nain  any  direct  benefit: 
of  the  project.      The  additional 
construction   related  people  may 
Jut   a  strain  on   housing,   sewvr 

nd  water  systems,  and  somewhat 
3n  schools. 


Shoshone  Eitensions  Uni t-South 
1     Irriqation 

'  (Tne  project  calls   for  supplyinq 

Iwater  to   irriijable   IjnJ  totaling 

17.270  acrvs    in  Shoshone  £«ten- 

sions  Unit   (South).      Ei'^hanne  of 

water  would  be  S'jpplied   to   the 

Greybiill    V.iltey   Irrigation   Dis- 

I  trict.   so  so'ne  of  the  water  sup- 

■  ply  now  available   to  the  Distric 

j  could  be  used  on  fj  Bench.      Re- 

'quired   facilities   include   the 

500  cfs   Orfjnn   D.»sin    Feeder 
'Canal   between   the  existing 
;Biiffalo  Eilt    Re'iervoir  and   the 
;  proposed  Orenon   0-isin   Pes(?rvolr; 
the  400  cfs  U'-y  Cree^   Canal    frcn 
the  Orcfion  Pasin  Reservoir   to 
•the  lower  GreybuU    Valley,   the 
292   cfs    canal    fron  the  f.reybul  1 
JRiver  to  VU  Bench:   and  related 
i ditches,   laterals  and  other 
' structures. 


First  Cost     $42,366,000 


Annual   Equivalent  Cost 
$2,930,300 


Annual    Benefits    S2. 035. 400 


Water  quality  would  be  affected 
by  increase  in  salinity  due  to 
return   flows.      Some  upland 
name  bird  habitat  and  some 
aquatic   fur  bearer  habitat 
would  be  created   In  canals  and 
laterals.     Waste  grains  would 
provide  waterfowl    food.     The 
project   could  allow  mainten- 
ance of  stable  downstream  flows 
Strutting  grounds  of  sage 
grouse  would  be  eliminated   In 
rrlgated  areas.      The  project 
would  create  visual  effects  of 
canals,   laterals,  diversion 
dams,  pumping  plants,  and 
access  roads. 


In  addition  to  the  NEO  bene- 
fits,  the  project  will   generati 
53.847,130  In   regional   benefit 
as  a   result  of   increased  em- 
ployment  Income,    induced  busi- 
ness  in  the  region  and  other 
secondary  effects. 


Employment  of  construction 
workers  will   average  222,   and 
at  peak  construction  will   be 
about  415.      Total   construction 
will    take  about   5  years.   Some 
workers  would  be   imported,   but 
most  workers  would  be  hired        1 
from  the  local   and  adjacent        | 
areas.   Area  schools  would  have j 
to  accomodate  children  of  the 
Imported  workers.      Persons  on    I 
fixed  incomes  could  have  re-      j 
duced  buying  power  if  local        I 
prices   increase  during  con- 
struction activity.      Project 
operation  and  maintenance  will 
provide  an  average  of  IS  full 
time  Jobs.     Production  of  In- 
creased agricultural  output 
will   create  about  an  addition- 
al  54  seasonal   on-farm  Jobs. 
There  would  be  an   increase  In 
conwercial    facilities  and  ser- 
vices needed  to  supply  the  re- 
quirements of  increased 
irrigation   fanning  and  to  pro- 
cess the  increased  produce. 
This  would  strengthen  the  em- 
ployment base   in   the  ^rei. 


i      Shoshone  Extensions   Unit 
I        (South  Additions)^/ 

I  HfCoMough  Section 

irrijitijn 

(P-jject  coo'itn-.    I.It.i  .1   r-.'s  o' 
irn^dOle    1  lo'l  wh'f.n  ttoulj  Nf 
SubdivTjffd   in'o  a    ',i-m  units. 
Water   for    Irri  lat'on  ..CjI  t  be 
isur-plied    to    fbO    acrps    b/    gravity 
from  a   literal   which  .Suld  divert 
;froni  Ore^ion    HjsJn    Fcptfpr   Cjnal. 
and    to   450    acres   by    ywlng    fmm 
jthJt    IjtTjl        Oenwired   fjcilltle 
lindud-    t-f.  puBUS    lift^.   ore   a 
Veltft    pi,.-^),    Ana  other  related 
■str-.>ctures.  ) 


1  First    Cost 

5  746,000 

I  Total    fl/inual 

Cost     $61,300 

Jnnudl    B>>n,>r 

Its    S!6n.5on 

Water  quality  would  be  affected   In  addition  to 

by   increase   in  salinity  due  to     the  project  wil 

return   flows.      Some  upland  game  $287,700  in   reg 

habitat  and  some  aquatic  fur  as  a  result  of 
minal  hdhitat  would  be  created  oloyment  income 
n    rinali    ind    laterjls.      '■•'I'.te     ness    in    the 

grdirT;  wtiuld  provide  waferfowl      Secondary  effec 

food.     The  project  would  allow 

Tiaintenance  of  stable  downstreaiji 

flows.      Strutting  qrounds  of 

saqe  grouse  would  be  eliminated 
Irrigated  areas.      The  prO' 

ject  would  create  visual   effect 

3f  canals,   laterals,  diversion 

Jans,  pi/nping  plants  and  access 

roads. 


the  NED  benefit!  Employment  of  construction 
1   generate  workers  would  average  11   and  at 

tonal   benefits      peak  construction  would  be  abotf 
increased  em-        20  during  a   two  year  or   longer   I 

induced  busi-   construction  period.      Seme 
on  and  other       workers  would  b*"   livported.   hut 
ts.  (Tost  workers  would  be  hired 

from  the  local   and  adjacent 
areas.      Project  operation  and 
maintenance  will  provide  an 
average  of   1    full    time  job.    Pro- 
duction of  increased  agricultural 
Output  will   create  about  an  add 
tional  4  seasonal   on-farm  jobs, 
^rea  schools  would  have  to  accoi 
)date  children  of  the   Imported 
workers.      Persons   on    fixed   tn- 
:omes   could  have   reduced  buying 
)ower   if   local   prices   Increase 
luring  construction  activity, 
here  would  be  an   increase  In 
ommercial    facilites  and  services 
leeded   to  supply   the  requirements 
if    increased    irrigation   farming  | 
ind  to"  process   the   Increased^rd- 
luce.      This  would  strenghten  th( 
;mployment   base    In   the  tra. 
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Table  VII-2 
(Recommended  Plan  continued) 


Shoshone  Extension  Unit 
(South  Ad(fltfon)a/ 

Sage  Section 
Irrtqition 

(Uatef   for  irrtqatfon  *<tuld  be 
p'jnfitd  from  Oregon  Bastn  Feeder 
Canal   to  supply  2, MO  acres  of 
Irrigable   land,  which  would  be 
subdivided   Into  about   )5   farm 
units.      Hajor  facilities   re- 
quired for  the  project  are  ? 
putrplng  plants,  one  a  rellft 
plant,  and  other  related  struc- 
tures. 


I*/     Contingent  on  either  construction  of  Shoshone  Extensions 
I  South  Unit  or  alteration  of  the  Cody  Canal   System. 

(hOTE:     If  further  study  shows   Shoshone  Extensions  Unit-South 
{  to  be   infeaslble,   these   units  would  be  considered   for 

i  service   from  Cody  Canal. 


NATIONAL  ECONO?^IC  DEVaOPf^WT 


First  Cost        S938.000 
Total  Annual   Cost     S82.200 
Annual   Benefits     $211,300 


ENVIRONMENTAL     Ql'ALITY 


Mater  quality  would  be  affect- 
ed by   Increase   in  salinity  due 
to  r»tum   flows.      Some  upland 
nante  bird  habitat  and  so>ne 
aquatic   fur  anir^l   habltjt 
would  b«  created  in  canals  and 
laterals.     Waste  grains  would 
provide  waterfowl    food.     Struti 
Inq  qrounds  of  saoe  qrouse 
would  be  eliminated  in   Irrl- 
qated  areas.     The  project 
would  create  visual  effects  of 
canals,   laterals,   diversion 
dim,   pinpfnq  plants,   and 
access  roads. 


STATE-RcGIONAL  DEVELOPf^NT 


In  addition  to  the  NED  Benefit 
the  project  will   generate 
S37S.300   in   reqlonal    benefits 
as   a   result  of  Increased  em- 
ployment   tncone.   induced  busi- 
ness and  other  secondary 
effects. 


SOCIAL  -^LL-BEING 


Construction  ecplo/ment  would 
average  11   workers   and  in  « 
peak   construction  period, 
would  be  about  20,   during  a  2 
year  or  longer  construction 
period.      Some  workers  would 
be   imported,   but  most  would  bt 
hired   fro«  the   local   and  ad- 
jacent areas.     Project  Optra- 
t(on  and  maintenance  wOl   pro- 
vfde  an  tvert^  of  1    full   tlM 
job.     Increased  agricultural 
output  will   create  about  tn 
additional   8  seasonal   on-fam 
Jobs.      Area  schools  would  h«*» 
to  icconodate  children  of  the 
ioported  workers.      Persons  on 
fixed  tncopw*  cmild  have  re- 
duced buying  power  if   local 
prices    Increase  during  con- 
struction activity.      There 
would  be  an   increase  in  cowwei 
clal   facilities  and  services 
needed  to  supply  the  require- 
ments of  increased  irrigation 
farming  and  to  process  the   In- 
creased produce.     This  would 
strengthen  the  e«ploywnt  be»e 
In  the  area. 


Sidon  Canal  Rehabilitation         :    First  Cost     $2,640,000 

Ti"r"nrttTorr"  | 

Total   Annual   Cost     S?31,780 

(Krh.iMlltflte   fln.l    Irnirovc  SUIon 

fan,(l    tncluilln.]    llnlnn  of  ^f-        [   Annual    Benefits      J325,810 

Icttt'd  re.uh(*«i  of  c.dial   .itui  I 

[  Literals.  Installitui  ronttuls  i 
I  with  "►■te'lnii  iVvKi's.  .(ml  iv-  | 
I    ul.ti  Ifiq  c.ical    sti  lie  lilies.      About: 

Ik'. 00(1  .Kivs  of  iiriii.it.'tl  Kui.l  I 
I  woulil  b.'   bi-ii.'titti'tl.) 


Tensleeo  Creek-West  Tensleep    j  First  Cost     $1,202,000 
lake  to  Tensleep.  Wyoming 
(Scenic  and  Recreational 


River) 


I  Annual   Equivalent  Cost 

SIU.SOO 


' (Proposed  administrative  deslg-  1  Annual  Benefits  579,800-' 
inition  as  Scenic  and  Recreational, 
j River  with  2  minor  access  areas.) 


I 


V  Do»s  not  Include  hunting 
and  ftshing  benefits. 


J „ 


Abotil  C.OOO  ACies  of  seeped 
l.iiKl  win   be  letflair^-d. 


In  addition  to  the  MED  bene- 
fits,  the  project  will   gene- 
rate S495.360     in  regional 
benefits  as  a   result  of   in- 
creased employnient    income,    in- 
duced business    in   the  region 
and  other  secondary  effects. 


The  scenic  beauty  along  23 
miles   of  State  and  U.S.    Forest 
Service-managed  scenic  and   re- 
creation  river  will   be  pre- 
served.     The  23  miles  of  stream 
will   be  preserved  as   free   flow- 
ing.     A  hiiher  It^vel   of  recrea- 
tion  is  offset  by  protection  of 
resource.      Internretation  en- 
hances public  use  value.      Pre- 
sent or  future  endangered  or 
threatened  species  of  wildlife 
or  vegetation  will   be   Identi- 
fied and  protected.     Water 
quality  will   be   improved  due  to 
increased  and   Improved  sanitary 
facilities.      State  standards 
will   be  met.     Scenic,   recrea- 
tion,  and  wildlife  options  will 
be  maintained.      Scenic  and  re- 
creational  values  will  be  pre- 
served and  enhanced.      Future 
developrient  choices  will  be 
lost. 


In  addition  to  the  NEO  benefit' 
the  project  will  generate  re- 
gional benefits  of  (50,000  *^ 
a  result  of  increased  employ- 
ment income  and  $80,000  as  a 
result  of  induced  business  in 
the  region  and  other  secondary 
effects. 


Net  ranch   Income  wi>u14  bt  in- 
creased about   $200,000  annu- 
ally,  and  conwunlty   Income 
would  be  Increased  an  average 
of  $800,000  annually  because 
of   increased  employment  and 
business  generated  by   the  pro- 
ject.     Ranch  and  conrmjnity   in- 
come would  be  stdbilU'ed  by 
nore  dependable  aoricjUurat 
production.      Project   installa- 
tion would  create   16  full-time 
jobs  and  about  2S  seasonal 
on-farm  jobs.      Increased   In- 
come would  allow  oeneficlarfes 
to  participate  more  actively 
in  social,   cultural,   recrea- 
tional, and  conmunity  activ- 
ities of  the  region. 


The  project  will   provide  feel' 
litles   in  en  area  where  there 
is   a   limited  nu«6er  of  the*. 
The  project  will   give  local 
residents   the  opportunity  to      I 
fish,  picnic  and  have  access  toi 
the  stream.      Local    business 
establishments  will   profit   froi( 
increased  tourist  trade.  : 

The  project  will   allow  tourists 
to  make  use  of  the  facilities 
and   recreation  opportunity  and  I 
therefore  relieve  some  of  the    ( 
pressure  placed  on   facilities 
near  or  In  Yellowstone  Park. 
Project  operation  and  mainten- 
ance will   provide  for  additional 
full-time  Jobs. 
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Table  VII-2 
(Recommended  Plan  continued) 


NniQ:<AL  UQftJWlC  D£VaOPrEllT 


*/b/ 


Irrtaatton 


(Sprfnkltr  Irrtgttton  of 
ZS.OOO  4cret  of  Und.     Otver- 
l\ori  Is   throuqh  3   river  puf^lnq 
plants   to   th*  Bighorn  Canal. 
Lands  1U  abovi  th»  Bighorn 
Canal,  and  mIII  be  supplied  by 
•  prtssurt  systcA  puifiplng   rrom 
the  canal.) 


a/  Ongoing  rehabilitation  work 
on  the  Bighorn  Canal    In- 
eludes  replacing  a  siphon 
with  a  new  structure  with 
enough  capacity  to  frry  th« 
Wtstslde  water. 

b/  This  project  Includes  the 
land  In  the  Bighorn  Uilt. 


tint  Cost     $1,968,000 

1/ 
Total  Annual  Cost     $133,700 

■Annual  Benefits     $162,000"^ 


aARKS  FORK  aASIN 

ladqtr  Basin  mft 
Irrigation 

(The  project  will   supply  1.600 
acres  of  Irrigable  land  with  wate 
lpu»ped  from  the  Clark's  Fork. 
jStructures  necessary  will   be  a 
pu*«>lng  plant  and  two  laterals. 
Lateral    #1   will   supply  1,020 
acres  and  Lateral   iZ  will   supply 
S80  acres.) 


{/  Includes  $29,600  for  a11otte<l  shart  of  storage  cost  at 
Offstr«an  Clarks  Fork  Slte^ 

b/   Includes  $35,600  benefits  assignable   to  storage. 


Total    iDvaaCMQt    $19,207,000 
A/inu«L  t^ulvilant   CqH 

IrvtStJnent   -        $   1.227,000 
OH&R  }        775.000 

Total  Annual  $  2.002,000 


F^VIROhtft^TAL     QUALITY 


Abouc   29.000  acr**  uf   po- 
t«ntL*i  AnCslopa  and  aaf* 
grouaa  habitat  will  b*  lost- 

Faraing  of  ch«  «r«*  vould 
Lcav*  larga  araaa  cxpoaad  co 
wind  aroBloa  during  Cha  (all, 
winter,    «nd  spring. 

Increased  crop  scrsaga 
would  Inccaaaa  tha  upland 
gaas   and   aoag   bird   habitat. 

Incrsased   crop  acraaga 
would  allow   longar  crop  ro- 
tation  for  dlaaaaa  control, 
particularly    In  sugar  baata. 

Scraaaflow  daplatloaa 
would  hawa  an  advsraa  affacc 
on  tha  quality  of  aualclpal 
wac«r  avallabla  to  Baala, 
Wyoming. 

T\i»  rlvar  alght  ba  dawatar 
•d  for  shore  atratchca  balow 
the  rlvsr  pimping  plants. 


STATE-RgGIONA^  pEVELQPr^NT 


SOCIAL  w:ll-B£Ins 


Ussr  bsnsClts 
ftagidoal  banaflta 

Ejiploysaat 

loducad  aad  sksh 

f  [OB 

Total  banaflta 
Advaraa  affacta 

InvsaCDsat 

Total  coat 
Nat  bcnaflclal 
•tfecta 


S2.3O0, 


ood 


te« 


11.32' 


S2,002 
14.481 


000 

OOP 
.000 


'h«  project  will  create  so«nt 
fur  animal   habitat  In  canal 
laterals,  and  create  some 
}oose  and  duck  nesCtng  areas. 
<aste  ()rd1ns  will   provide  wa- 
terfowl  food.     There  will   be 
tore  sage  grouse  and  antelope 
labltat  loss.     Silt  will  be  re- 
foved  from  SLOme  streams. 
Average  annual   stream  flow 
will  be  slightly  reduced,  and 
there  will   be  a  small   increase 
In  salinity  of  return   flows. 
The  project  will   create  the 
visual  effect  of  canal,  diver- 
sion dam.  laterals,  putrping 
plants  and  access  road,  1n 
an  area  now  barren.     Stream- 
flows  will   be  depleted  about 
2400  acre-feet  per  year. 


In  addition  to  the  MO  benefits  Fam  Inci 


the  project  will   generate 
$317,600  In  regional  benefits 
as  a  result  of  Increased  etn- 
ployrnent   Income.   Induced  busi- 
ness In  the  region  and  other 
secondary  effects. 


The  project   acreage  would 
ncrease  total   agricultural 
retumi  t«  the  fanners  of  the 
area.     Community  Income  would 
Increase  an  average  of 
$4,4tl.OOO  annually  because  •f 
increased  employment  and  busi- 
ness generated  by  the  project 
Installation  and  project  out- 
put.    Economic  conditions  of 
the  area  would  be  stablllied 
through  Increased  service  In- 
dustry  activity  associated  witl 
Irrigated  igHcuUurt. 

Project  Installation,  oper- 
ation, and  maintenance  will 
;>rovlde  Increased  full   tlm 
employinent   In  agriculture, 
and  create  new  seasonal  on-far* 
jobs.     Increased  agricultural 
3utput  will   generate  addi- 
tional full  tin  Jobs  In  the 
agribusiness   Industry  of  the 
region,  and  generate  addition- 
al   full   time  employwnt  In  the 
service  sectors. 

Increased  Income  would  *llo« 
Mneflclarles  to  n>re  actively 
participate  in  social,  culturel 
recreational,  and  community  ac- 
tivities of  the  region.  The 
project  Muld  prvTfde  addtd 
Bppertifflty  for  yei«g  pe«ple  U 
>ecome   farmert. 


lould  Increase  wd 


stabilize  through  Inplementatlo* 
of  the  Irrigation  projects. 
Oneral   Income  levels  of  the  iui 
rounding  area  would  Increase 
from  the  construction   funds. 
After  construction,  operation 
and  maintenance  would  provide 
continued  additional   Income  to 
the  area.     Outmlgratlon  of  younj 
leople  would  be  reduced  by  In- 
zreased  agricultural  employment 
Opportunities.     Population  of 
the  *nt  would  increase  during 
the  construction  period.      Dur- 
ing construction,  demands  on 
Items  Such  as  housing,   streets, 
waste  facilities,  schools  and 
health  services  could  cause  an 
iconoalc  and  enotlonel  stress  Of 
Yrt*   residents. 


Clarks   Fork   River  Recreation.    J 
Uyoming 

Component   1   -  Uyoming  border  i 
down   to  Crandall   Creek  j 

Bridge   -   ?0  milej 1 

a 1 

{Proposed  ffeslgnatlon  as   rec-ea- ; 
tlonal   river,  add  one  majqr  ac-    ■ 
cess  site  and  1  minor  access,       ^ 
and  acquire  scenic  easements  on 
440  acres.) 


First  Cost     $524,000 

Annual   Equivalent  Cost  573,200 

Annual   Benefits   $108,800 


.  i/ 


Component  2  -   Crandall   Creek 
bridge  to  routh  of   Clarks 
fork  Canyon  -   22  mi les 

(Proposed  d?si3nat1on  as  Na- 
tional   'AWd  did  Scenic   River, 
add   two  major  and  one  minor 
access  areas.     No  land  ac- 
quisition required.) 

Component  3  -  ?<outh  of  Clarts 
Fork  Canyon  to  Montana  State 
line 


(Maintain  as  private-public 
owned  stretch.     Acquire  one 
additions!   najor  access   site 
and  one  minor  access.     Ease- 
ments would  be  needed  on  2,640 
acres   to  assure  that  areas 
near  the  river  renjin   In  essen^ 
tlally  their  present  statos 
and  use.      ln>s  area   should  be 
Included   in  the  State  recrea- 
tian    river  system   If  one    \% 


First  Cost     $372,000 

Annual  Equivalent  Cost  $65,600 

Annual   Benefits     $93,100   ^^ 


First  Cost     $2,124,000 


Annual   Equivalent  Cost 

$18?, 600 


Annual   Benefits     S76.S00 


a/  Does  not  Include  hunting 

and  fishing  benefits. 


Higher  level  of  recreation  use 
111   be  offset  by  better  pro- 
tection of  resource.     Endan- 
gered or  threatened  species 
will  be  protected.     Excellent 
water  quality  will   be  main- 
tained.    Developrent  will    re- 
sult In  some  loss  of  options 
for  future  uses,  but  will   not 
Involve  Irreversible  or  irre- 
trievable effects.     Natural 
beauty  along  this  stretch  of 
river  will   be  malntalred. 
Interpretation  wilt  enhance 
public  use  value.     Historical 
and  cultural    use  values,  par- 
ticularly In  connection  with 
the  Ne2  Perce  Trail,  will   be 
protected. 


In  addition  to  NED  benefits, 
regional  eirployment  benefits 
of  about  $55,000  3nd  Induced 
and  stemminq   from  benefits  of 
about   $100,000  will   be  re- 
aliied  from  Component  1. 
Corresponding  figures   for  Com- 
ponent 2  will   be  about  $45,000 
and  S95,000. 

Corresponding  figures  for  Com- 
ponent 3  will  be  about  $135, 00( 
and  $105,000. 

Use  of  the  facilities  will 
create  a  market  for  recreation- 
type  goods  and  services. 


Recreation  facilities  In  the 
Yellowstone  Park  area  are  be 
coming  overcrowded.     The  pro 
tectlon  of  this  scenic  area, 
and  the  expansion  of  its  use 
will   improve  the  quality  of  the 
recreation  experience  In  other 
areas  that  would  otherwise  be 
overcrowded.     The  operation  and 
maintenance  of  the  new  faci- 
lities will  provide  at  least 
four  full-time  and  four  part- 
time  jobs.     Tourists  using  the 
area  and  Its   facilities  will 
Improve  business  opportunities 
In   the  service  area.     Addi- 
tional  access  and  facilities   In 
the  lower  Clarks   Fork  will   per- 
mit more  local   use  of  the  re- 
source,  and  will    attract  some 
non-local    use  and  relieve  the 
pressures  on  other  recreational 
facilities   in  the  Yellowstone 
Park  area. 
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Table  VII-2 
(Recommended  Plan  continued) 


WATIOXAL  ECQNQXIC  DEVELOPHEHT 


i/ 


Annu«1  »«nefUt     S30.20O 


Cyclone  B*r  Project 
irrioatiort  and  flooci  con- 
trol ,   sedirient  control 

(*  full  season  Irrigation  supply 
c*n  be  developed  for  5.366  acres 
U.076  supolefl*nt*l)  by  constroctj- 
ing  fl  diversion  systet".  a  suppW 
cinal.  a  dam  and  delivery  canals 
for  wjter  stora^w  a^''  <*ls*-r1-utlon 
butlon.) 


1/  Storage   for  this   unit   ts    Included  in  the  Offttrtam  Storage 
~    Project.      In  order  to  avoid  duplication,   the  costs   and 

benefits   shown  here  are  exclusive  of  those  associated  wUh 

the  required  stortgt. 


ACCO'JST 


Ftnt  Cost      $285,400 

Total  Annual  Cost     527,000" 


E^^VIRQNKENTAL     QUALITY 


Irrloation  water  storage  would 
ortjvlde  habitat   for  waterfowl, 
increase  nreen   ford^e   for  wild' 
life,   and  coirmlt   about   400 
acres  of  ranneland  to  water 
storaoe  and  recreation  use 

Land  u5e  of  a^out    3.000  acres 
will   change   from  dry  cirasstand 
irrioated  nrassland.      Recre 
ation   facilities  would  be  pro- 
vided in  an  area  where  such 
facilities  are  limited. 


STATE-REGIONAL  OEVELOP.'€NT 


tn  addition  to  the  NED  bene- 
fits,  the  project  will   gene- 
rate $220. ISO  In   regional 
benefits  as  a   result  of   In- 
creased enploynent    Income,   in- 
duced business   In  the  region 
and  other  secondary  effects. 
The  State  nay  be   required  to 
nake  croo  damaqe  payments  as  a 
result  of   increased  wildlife. 


SOCIAL  ^ELL-B£ING 


Net   lnco»flt  on  20  ranches  would 
be  increased  about  SIOS.OOO 
annually  and  copmonity   Income 
would  be  Increased  an  avera?* 
of  SJ60,000  annually  because  of 
increased  efroloyment   and  busi- 
ness  generated  by   the  project. 
Ranch  and  co"r»unity   tnco'^s 
would  be  staollized  by  more 
dependable  agricultural   produc- 
tion.    Project   Installation 
will  provide  7  full-time  Jobs 
and  10  seasonal   on-farm  Jobs. 
Increased  income  would  allow 
beneficiaries   to  participate 
iFcre  actively  in  social,  cul- 
tural,  recreational   and  cmmw 
nity  activities  of  the  rtflon. 


High  Country  Lakes   Preser- 

vation 

preservation 

(Designate  Beartooth   area  north 
of  U.S.   Hwy.    212  a.  ..ildemess 
area.     All    land   is   contained 
within  Shoshone  National    For- 
est.) 


Not  available 


Off  Stream  Storage 

CI  irks-Torn   Baslr.  

Irrigjtion,  wi  Idli  fc,    fi'^i 

(A  24.470  acro-foot  water  siO'-- 
jije   r-estrvoir  to  provide  wjUr 
supply  of   1,020  acre-rcft  ilt        j 
year  to  Oadijer  Basin  Unit,   jn        | 
additional    3,820  acrc-fect   to  the 
Cyclone  Bar  Project   fur   ifiga 
tion  purposes,    1,250  acrc-feot 
for  Supplemental   Supply    for  l-x 
Istinq   irrigation,   5,000  acc- 
fect  dead  storage,   and   11,470 
acre-feet  for  instrejm  flow  ma 
tenance.) 


First   Cost      $5,534,700 
Total   Annual   Cost     $365,566 


This    Is    3  natural  extension  of 
an  area   in  Montana  being  con- 
sidered  for  designation   as 
wilderness.      This 
fragile   area  with  many   lakes 
needs   protection  which  cannot 
be  classified  easily.     Desig- 
nation would  preclude   dana   to 
Increase  capacity  of  natural 
lakes   for  additional  storage. 


Not  available 


Preservation  of  this   rewarkably 
scenic  area  will   be  of  benefit 
to  this  and  suceedln?  genera- 
tions.    Places  of  quiet  and 
solitude  are  becoming  fewer. 


Project  will  create  a  reser- 
voir with  a  surface  area  of 
680  acres   and  will   create  some 


Annual  Benefits   for  Offstream 
(■  reject 

Badger  Basin  $  35,800 
Cyclone  Bar  $111,300 
(Recreation       S  S8.U00 


irrigation,    fish  and  wild- 
life,  and   upstrvjm  flow  ire 
nut  aval lable. 


goose  and  duck   resting  areas. 
Waste  gi-ains  will   provide  wa- 
terfowl   food.     Average   annual 
streamflow  would  be  slightly 
reduced.     Project  will    result 
in   loss  of  sage  grouse  and  an- 
telope habitat.     Project   lands 
will  be  coffinitted  essentially 
Benefit   figures   for  supplement' forever.     Project  will   create 


In  addition  to  the  NEO  benefits 
the  projects  will  generate  in 
regioful  l.Lncfits  SllO.OOO  as 
a  resuU  of  increased  enploy- 
L  Incoiio  and  $350,000  as  a 
result  cii  induced  buslricss  In 
fie  reiiiiin  and  other  secondary 
effects. 


the  visual  effect  of  diversion 
dam  and  access   reads. 


Farm  Income  would  increase  and 
stabilize   through   ifT^iletrcnta- 
tion  of  the   irrigation   projects, 
&.'neral   Income  levels  of  the 
surrounding   area  would   increase 
from  the   construction,   opera- 
tion  and  maintenance  would  pro- 
vide continued  additional   in- 
come to  the  area.     Outmigration: 
of  young  people  would  be  re-K    | 
duced  by   increased  agriculturiV 
employment.      During  construc- 
tion,  demands  on   Items  suCh  as 
housing,  streets,  waste  facili- 
ties, schools,  and  health  ser- 
vices could  cause  an  ecoromic 
and  emotional   stress   on  area 
resident*. 


SunliiM-Crandall    Basins 
Establish  Oevelopnenc  Contni) 
Proirams 

(Buy  development   rights  or  ease- 
nentS    that   would   permit    Current 

uses,  but  that  fcould  provide  con 
trots,    over  and  atxive  anf   lonino 
regulations,  on    future  i&e  of 
land  for  subdivision  or  other 
purposes.) 


First  Cost      S6,ooo.nctn 

Annual    Cost  $55,000 


Annual   Benefits  -  Not 
Available 


Scenic  areas   In   the  Upper 
Clarks   Fork   are   recognized  as 
those  of  r-orp   than   local   con- 
cern.     Provision   for  scenic 
easements  would  encourage 
retention  of  scenic  v.ilues 
while   land  remains  on   local 
tai  roles  and  existing  uses 
can  continue  without  undue 
Outside  pressures    for  change. 


The  land  easements  would  not 
affect  present  uses,   taxes  or 
other  effects  of  private  owner 
ship,  except  that  such  uses 
and  effects  would  remain   for  at 
least   the   100-year  life  of  the 
easer^nts.      The   land  use  con- 
itract  prograins  would  maintain 
the  area's  scenic  and  recrea- 
tional  values,  and  thus   perpe- 
trate the  state-regional   values 
that  currently  exist. 


"The  richest  values  of  wilder- 
ness  lie  not  in  the  days  of 
Daniel   Boone,  not  even   in   the 
present,  but    rather   In  the 
future."     Aldo  Leopold 
AH    recreation  areas  will  un- 
doubtedly receive  much  heavier 
use   in   the   future.      It   Is   inv- 
portant   that  they   remain  for 
this   use  -   recreation,  and  not 
become  developed   for  timber 
interests,  vehicular  uses. 
water  projects,  or  housing 
developments.     The  Sunlight 
Crandall   area   Is  one  of  thi 
few  readily  accessible  areas 
In   the  United  States   that  still 
provides    an   opportunity    to 
see  and  enjoy  nature  as   It  was 
before  man's   onslaught. 


Accelerate  L^nd  Conservation 

a.  State  and  Private  Lands 
1.432 .QUO  ftcn^s 

b.  National   Resource  Lands 
S56.QOO  Acrrs 

c.  Forest  Service  Lands 
5.540  Acr^s 


a.  Capital   Cost 
$^^.915,000 

'Annual  Equivalent  Cost 
$2. 100 .200 

b.  Capital   Cost 
$6.  MO  .000 

Annual   Equivalent  Cost 
SSW.OOO 

c.  Capital   Cost 
$3,959.000 

Annual   Equivalent  Cost 
S320.a)0 

Vinujl  Benefits  -  Kot  computed 
-  assuned  to  be  at  least  equal 
to  costs. 


•6-3/n   inter»^t   fur  ?i  *ear-. 


1  loss  and  sediment  yield 
would  be  reduced.  Increased 
vegetative  cover  would  result 
from  inproved  management   of 

isting    resources.      There 
■ould  be  additional   depletion 
of  streaos    due    to    increased 
consutptive  use  by  adJed  vege- 
tative cover  and  added  surface 
evaporation    from  ponds.      There 
nould  be   irproved  quality  of 
fish   and  wildlife  habitat ,    (n> 
eluding  cover,   forjge.  water- 
ing places,  waterfowl   nesting 
sites,   and  establishment   of 
fisheries.     Less   soil   nutrients 
Ould  enfer  streams    and  the   un- 
dergroi^id  water  table,  and   less 
i^idesirjble   return   ftow^  would 
reach  streams.      There  would  be 
increjsed  fire  hazard  frwi 
dded  production  of   forage 
plant  s^jecies.     Late   season 
slrpiw  flf*.s  would  b*-   increased 
rouc,h    reduction  of  o*erl,ind 
rfjLt*    t1:*»s    lid    increased 
kOi I    infiltration  and  moisture 
loldtng  capabilities. 


Land  conservation  would  main- 
tain and/or  enhance  the  out- 
put of  goods  and  services  to 
users  In  the  region,  !t  would 
provide  additional  employment 
in  the  application  and  main- 
tenance of  proposed  measures, 
and  provide  additional  perman- 
ent enployment  in  processing 
increased  goods  and  services. 


There  would  be   Improveo  do«*fi- 
stream  water  quality   for  all 
uses.      General   aesthetics  of 
the   land  would   improve. 
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Chapter  VIII 

Recommended  Plan  Evaluation 

Meeting  the  Needs 
The  Recommended  Plan  meets  the  critical   needs  in  the  planning  area  to  de- 
grees ranging  from  less-than-adequate  for  instream  flow  and  water  quality  main- 
tenance to  more-than-adequate  for  agricultural   production.     The  results,   by 
functional   areas,  are  briefly  summarized  in  the  following  paragraphs. 

Agriculture 

There  are  no  critical   needs   for  additional   agriculture  in  the  study  area, 
during  the  next  23  years,  either  in  terms  of  local   demands  or  the  area's  share  ; 
of  National   production  requirements.     Other  portions  of  the  Yellowstone  River 
Basin  and  Adjacent  Coal   Area  cannot,   however,  meet  their  shares  of  national 
needs  within  the  limits  of  plans  being  recommended  for  them,   so  on  a  Regional 
basis  there  is  a  need  for  increased  agriculture  production.     The  deficits  in 
other  portions  of  the  whole  study  area  appear  to  be  appreciably  more  than  the 
surpluses  that  would  accrue  from  the  supplemental    irrigation  that  is  proposed 
for  the  Wind-Bighorn-Clarks  Fork  planning  area. 

In  addition  to  providing  grains  and  other  cash  crops  needed  in  the  Yellow- 
stone study  area,   the  irrigation  proposed  herein  would  provide  livestock  feed 
that  would  make  it  possible  to  meet  projected  red-meat  needs  in  the  Wind-Bighorn- 
Clarks  Fork  area,  and  provide  a  major  assist  in  meeting  the  needs  for  the  en- 
tire Yellowstone  basin. 

Sal ine  Seeps 

The  Recommended  Plan  would  provide  new  or  improved  drainage  for  about 
25,000  of  the  80,000  acres  in  the  planning  area  that  suffers  reduced  produc- 
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tion  because  of  drainage  problems.  About  2,000  acres  of  the  area  to  be  drained 
is  completely  out  of  production  under  existing  conditions,  and  the  other  23,000 
acres  have  limited  production  as  a  result  of  akaline  or  wet  soils. 

In  addition  to  the  areas  covered  by  site-specific  drainage  programs,   the  Ac- 
celerated Land  Conservation  program  included  in  the    Recommended  Plan  would  pro- 
vide an  unquantified  measure  of  improvement  on  some  portion  of  the  55,000  acres 
not  covered  by  drainage-system  proposals. 

There  would  be  some  changes  in  wildlife  habitat  conditions  as  a  result  of 
the  drainage  programs.      The  seeped  areas  considered  here  are  not,  however,  swamp- 
type  areas  that  provide  extensive  wildlife  habitat  and  cover.     They  are  general- 
ly areas  that  are  farmed  even  though  they  have  limited  productive  capacity,  and 
they  are  therefore  relatively  poor  habitat  for  most  wildlife  species,  under  ex- 
isting conditions. 

Municipal,   Domestic  and  Industrial   Water  Use 

The  Recommended  Plan  provides  for  an  improved  water  supply  for  the  City  of 
Cody  and,   indirectly,   for  other  communities  that  do  now  or  may  in  the  future  get 
their  water  from  the  Shoshone  River.     Specific  provisions  are  included  for  up  to 
10,000  acre-feet  per  year  for  Cody  --  an  amount  adequate  for  a  population  of 
about  50,000. 

No  specific  proposals  are  included  for  rural  domestic,  or  livestock  water 
supplies,  because  none  seem  to  be  needed.     Some  incidental   values,  particularly 
for  livestock,  will   accrue  from  water  storages  and  water  transportation  associ- 
ated with  irrigation  and  other  developments  included  in  the  plan. 

Downstream  towns  ori  the  Shoshone  River  will   benefit  from  increased  flows 
during  low-flow  periods,   and  from  better  water  quality. 

No  provision  is   included   in  the  plan  for  water  supplies  for  individual 
industrial   developments,  but  some  industrial  water  could  be  provided  from  some 
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of  the  proposed  storages,  particularly  Buffalo  Bill  Enlargement,  if  the  need  de- 
velops. 

Land  Conservation 

The  Plan  includes  an  accelerated  land  conservation  program  that  would  pro- 
vide adequate  mechanical  and  managerial  treatment  on  about  half  of  the  land  that 
is  not  expected  to  be  adequately  treated  under  ongoing  programs.  By  the  year 
2000,  about  65  percent  of  the  area  needing  treatment  will  have  been  treated.  If 
the  land  is  treated  in  the  order  of  declining  severity  of  the  problems,  then 
something  approaching  90  percent  of  the  erosion  and  pollution  problems  associ- 
ated with  land  use  should  be  under  control  by  the  end  of  the  century. 

Flood  Control 


Proposed  enlargement  of  Buffalo  Bill  Reservoir  will  provide  improved  con- 
trol of  floods  originating  in  the  upper  Shoshone  River  Tributaries,  and  several 
of  the  other  storage  structures  included  in  the  Recommended  Plan  will  provide 
flood  control  benefits  for  downstream  areas.  No  levees  or  other  channel  sys- 
tems are  proposed,  but  the  recommendations  in  Chapter  X,  which  are  a  part  of 
the  Recommended  Plan,  cover  non-structural  measures  that  should  be  taken  to 
decrease  floods  and  lessen  flood  damages.  If  these  actions  and  precautions  are 
taken,  it  would  be  unlikely  (although  not  impossible)  that  any  catastrophic 
flood  damages  should  occur  in  the  basin. 

Energy 

The  Recommended  Plan  makes  no  specific  proposals  with  respect  to  energy 
development,  other  than  proposed  rebuilding  of  the  Shoshone  powerplant  at  Buf- 
falo Bill    Dam  to  increase  its  capacity  from  5,000  to  20,000  kilowatts. 

The  electric  power  suppliers  and  consumers  in  the  area  face  the  prospect 
of  increasingly  costly  power  sources.     The  problem  is  particularly  onerous  for 
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the  electric  power  cooperatives  that  serve  a  large  portion  of  the  non-urban  cus- 
tomers.    The  cooperatives  have  historically  obtained  most  of  their  energy  from 
the  Bureau  of  Reclamation,  as  preference  customers  entitled  to  relatively  low 
wholesale  rates.     The  Bureau  hydroelectric  power  is  now  being  used  to  the  limits 
of  its  availability,   however,   and  the  REA's  and  other  publicly-owned  systems 
are  obliged  to  look  to  thermal   generators,  and  drastically  increased  costs,   for 
future  wholesale  supplies.     Most  of  the  REA's  and  the  City  of  Cody  have  arranged 
to  get  future  supplies  from  the  publicly-owned  1,500  megawatt  Laramie  River 
plant  now  under  construction  near  Wheatland  Wyoming,  but  that  supply  is  neither 
cheap  nor  everlasting. 

The  study  team  considered  the  possibilities  of  hydroelectric  generation  in 
the  Clarks  Fork  river  basin,  but  recommends  against  that  development  on  the 
grounds  that   (1)   the  Clarks  Fork  Canyon  is  more  unique  and  valuable  as  a  scenic 
and  recreation  resource  than  as  a  power  producer;   (2)   the  cost  of  energy  from 
the  Clarks  Fork  System  would  not  be  materially  cheaper  than  energy  from  a  large 
thermal   plant  like  the  I  aramie  River  Station;  and  (3)  even  if  the  Study  Team 
favored  power  developmerit  on  the  (larks  Fork    --  which  it  doesn't  --  environmen- 
tal  and  political   pressures   from  other  sources  would  most  likely  prohibit  de- 
velopment irrespective  of  its  economic  merits  as  a  power  source.     No  other  hydro- 
power    sources  of  any  appreciable  merit  were  brought  to  the  attention  of  the 
Study  Team  during  tfie  course  of  its   study. 

It  appears  thai,  with  careful   site  selection  and  planning,  water  supplies 
for  a  reasonable  amount  of  thermal   generation  could  be  provided  in  the  basin 
without  jeopardizing  other  potential  water  uses,  should  It  someday  be  found 
that  generation  in  the  basin  is  cheaper  or  better  than  importing  power  from 
outside  sources. 
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Outdoor  Recreation 

The  outdoor  recreation  program  included  in  the  plan  is  designed  to  meet 
foreseeable  needs  for  all  activities  except  possibly  hunting  and  fishing.  The 
proposed  facilities  will  provide  additional  accesses  to  fishing  and  hunting 
areas  along  major  stream  courses,  but  the  question  of  fish  and  game  supply  is 
not  thoroughly  addressed.  (See  discussion  in  the  following  section). 

The  Recommended  Plan  includes,  in  addition  to  needed  access  areas,  pro- 
posals for  negotiating  easements  with  land  owners  along  major  stream  courses 
to  maintain  the  quality  of  the  recreation  experience  associated  with  use  of 
those  areas.  These  proposals,  along  with  the  existing  developments  and  those 
expected  to  be  added  under  the  ongoing  "without"  programs,  should  maintain  or 
enhance  the  study  area's  reputation  as  one  of  the  prime  recreation  areas  in 
the  Nation. 

Fish  and  Wildlife 

The  Recommended  Plan  includes  specific  provisions  for  instream  flow  im- 
provements in  the  Clarks  Fork  and  Shoshone  Rivers,  and  includes  one  project 
in  the  Wind  River  designed  specifically  to  enhance  game  and  fish  management 
opportunities.  Changes  in  land  and  water  use  resulting  from  the  overall  plan 
will  have  effects  --  some  good  and  some  bad  --  on  game  and  fish  values.  In 
terms  of  the  overall  resources  available  in  the  area,  the  net  effect  of  these 
changes  is  not  expected  to  be  of  major  significance. 

The  question  of  game  and  fish  supply  was  not  addressed  in  any  specific 
way  in  the  studies.  The  Wyoming  Game  and  Fish  commission  has  historically 
done  a  commendable  job  of  keeping  supplies  and  demand  in  balance  within  the 
limits  of  water  qualities,  habitat  areas,  and  other  resources  that  are  avail- 
able. Maintaining  this  record  will  become  increasingly  difficult  as  the  in- 
evitable piecemeal  destruction  of  habitat  and  increased  demand  for  opportuni- 
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ties  occur  in  the  future.  The  Team  has  therefore  included  appropriate  recommend- 
ations in  Chapter  X  that  are  designed  to  ameliorate  these  effects.  The  combina- 
tion of  projects  and  recommendations  included  in  the  Plan  should  permit  fish  and 
wildlife  values  in  the  study  area  to  remain  at  high-quality  levels. 

Erosion  Control  and  Water  Quality  Management 

The  Accelerated  Land  Conservation  program  included  in  the  plan  will  result 
in  both  erosion  control  and  some  improvement  in  surface  water  quality.  On  the 
other  hand,  proposed  developments  involving  increased  consumptive  uses  of  water 
will  tend  to  Increase  the  concentration  of  pollutants  in  some  streams  during 
low-flow  periods,  but  these  changes  should  not  create  any  critical  problem  areas. 
Ongoing  programs,  particularly  those  under  Section  208  of  the  Water  Pollution 
Control  Act,  are  expected  to  result  in  considerable  improvement  in  erosion 
control  and  water  quality  by  the  year  2000. 

Cost  of  the  Program 
The  Recommended  Plan  would  involve  initial  expenditures  of  about  $297 
million,  broken  down  to  functions  as  follows: 

(Millions) 


Agriculture 

$180.6 

Flood  Control 

0.7 

Recreation 

36.2 

Power 

13.8 

M  &  I  Water  and 

Environmental 

Protection 

27.2 

Fish  and  Wildli 

fe 

1.9 

Land  Conservation 

36.5 

Total 

$296.9 
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Annual   cost,  when  the  total   program  is   implemented,  would  be   $22.5  million; 
annual   direct  benefits  would  be   $21.7  million;  and  secondary  benefits  would  be 
$35.6  million.     Table  VIII-1   shows  the  annual   cost-benefit  comparisons  for  the 
hydrologic  sub-areas. 

Table  VIII-l   Annual  Costs  and  Benefits 
Recommended  Plan  -  Wind-Bighorn-Clarks  Fork 


Annual 
Cost 

Annual   Benefits 

Ide 

ntified    'rimarv 

Sec- 

Sub 
Area 

Totala/ 

Agri- 
:ulture 

Flood 
Control 

Rec- 
reation 

Fish  & 
Wildlife 

Power 

M  &   I 
Water 

Conser- 
vation 

on- 
dary 

(Millie 

ms  of  D( 

illars) 

Wind 

3.7 

2.9 

2.0 

0.1 

0.7 

0.1 

5.4 

Bighorn 

14.5 

14.4 

11.5 

0.1 

0.7 

0.1 

1.1 

0.8 

24.2 

Clarks 
Fork 

1.3 

1.4 

0.5 

0.7 

0.2 

3.0 

Basin 
Wide 

3.0 

3.0 

1 

3.0 

3.0 

Totals   22.5 


21.7 


14.0    0.2 


2.1 


0.4 


1.1   0.8    3.0   35.6 


a/  Primary  benefits  identified  here  are  only  those  for  functions  for  which 
specific  costs  are  incurred  --  incidental  benefits  were  evaluated  only 
in  cases  where  they  were  expected  to  be  negative.  The  projects  summarized 
here  also  include  some  SRD  proposals  where  costs  exceed  primary  benefits, 
but  that  were  included  because  of  their  regional  secondary  values.  See 
evaluation  sheets  in  Chapter  VII  for  details. 


It  is  interesting  to  note  that,  based  on  the  figures  in  Table  VIII-1, 

about  25  percent  of  the  benefits  from  the  Plan  will  accrue  to  agriculture, 

a/ 
3  percent  to  recreation,  1  percent  to  Fish  and  Wildlife,   2  percent  to  power 


a_/  Single-purpose  investment  benefits  only.  Incidental  fish  and  wildlife 
effects  from  projects  or  programs  designed  for  other  purposes  have  not 
generally  been  evaluated. 
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2  percent  to  Municipal   and  Industrial  water  supply,  5  percent  to  conservation 
and  62  percent  to  general  business  activity  in  the  area. 

Cost  Allocation 

Attempts  to  allocate  costs  to  functions  on  the  basis  of  the  preliminary  and 
sometimes   incomplete  data  available  to  the  Study  Team  is  apt  to  result  in  figures 
that  are  both  inadequate  and  misleading.     Accordingly,  no  attempt  was  made  to 
allocate  costs  for  individual   projects.      It  so  happens,  however,  that  most  of  the 
projects  and  programs  included  in  the  plan  are  either  single-purpose  or  are  mul- 
tiple-purpose where  the  total   cost  approximates  the  sum  of  the  specific  function- 
al  costs.     Thus,  as  shown  in  Table  \/III-2,  a  summation  of  functional   costs  pret- 
ty well   identifies  how  costs  would  be  allocated  under  the  Separable  Costs  -  Re- 
maining Benefits  method  prescribed  for  use  in  this  type  of  study. 

Table  VI 1 1-2  Summary  of  Costs  by  Function 
Recommended  Plan 
Wind-Bighorn-Clarks  Fork 


Area 

Total 
Cost 

Specific  Costs 

Non- 
specific 

Agri- 
culture 

Flood 
Control 

Rec- 
reation 

Power 

M  &  I 
Water 

Fish  & 
Wildlife 

Wind 
Bighorn 
CI  arks  Fork 
Basinwide 

49.0 

194.6 

16.8 

36.5 

30.0 

146.1 
4.4 

(Mi 
0.2 
0.4 

11  ions  of 
17.9 
5.2 
9.0 

Dollar 
12.1 

s) 
12.9 

0.6 
0.1 

0.3 

17.8 

3.4 
36.5^/ 

Totals 

296.9 

180.5 

0.6 

32.1 

12.1 

12.9 

0.7 

58.0 

a/  Land  Conservation  costs 
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Cost  Sharing 

If  it  is  assumed  that  repayment  requirements  for  State  and  Federal   programs 
will,   in  the  future,  continue  as  they  are  now,  costs  of  the  Recommended  Plan  would 
ultimately  be  shared  as  shown  in  Table  VIII-3.  The  table  does  not  reflect  inter- 
est that  may  be  included  in  repayment  contract  figures.     It  should  also  be  em- 
phasized that  the  figures  shown  reflect  the  ultimate  distribution  of  costs,  not 
those  who  would  finance  the  original   development.     Most  of  the  front-end  money 
would  be  provided  by  Federal   or  State  agencies,  after  appropriate  contracts  are 
signed  for  repayment  of  reimbursable  costs. 

Table  VIII-3  Cost  Sharing 

Recommended  Plan 
Wind-Bighorn-Clarks  Fork 


Area 

Total 

Federal 

State 

Local 
Government 

Non- 
Government 

Wind 

49.0 

(Millions 
19.1 

of  Dollars) 
3.3 

26.6 

Bighorn 

194.6 

27.1 

12.4 

5.0 

150.1 

CI  arks  Fork 

16.8 

9.4 

3.4 

4.0 

Basinwide 

36.5 

23.4^/ 

1.5 

11.6 

Totals 


296.9 


79.0^/ 


20.6 


5.0 


192.3 


dj  Presumes  Federal   cost-sharing  in  Accelerated  Land  Conservation  nronrams  on 
non-Federal    land. 
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CHAPTER  IX 
IMPACTS  OF  THE  RECOMMENDED  PLAN 

Land  Use 

By  far  the  most  significant  land  use  change  associated  with  the  Recommend- 
ed plan  is  the  shift  of  range  land  to  other  uses,  primarily  irrigated  agri- 
culture.    This  shift  does  not  necessarily  mean  a  reduction  in  the  amount  of  live- 
stock that  can  be  grazed  in  the  Study  Area,  but  it  does  entail  some  change 
in  the  type  of  feed  used  and  to  a  very  minor  degree  the  average   length  of  time 
that  stock  is  on  winter  feed.     Approximately    120,000  acres  of  rangeland  will 
be  converted  to  other  uses.     Some  6,400  acres  of  irrigated  pasture,  over  2,000 
acres  of  non-irrigated  cropland,  and  1,200  acres  of  non-irrigated  pasture 
will   be  converted  to  irrigated  agriculture.      Over  122,200  acres  of  new  irri- 
gation is   recommended.     About  2,000  acres  of  seeped  land  will  be  reclaimed; 
over   7,000  acres  of  new  water  areas  will  be  created;  and  about  600  acres  of 
forest  and  woodland  will   be  converted  to  developed  recreation  areas.     About 
1,000  acres  of  land  will   be  required  to  house  new  families  associated  with 
the  plan  to  the  year  2000,  but  the  current  use  of  the  land  to  be  used  for 
housing  has  not  been  deternined.     Some  of  it  will   be  land  currently  within 
cities  or  established  subdivisions,  and  some  will   come  from  harvested  and/or 
range  areas. 

Table   IX-1   shows  the  major  land  use  changes  that  are  associated  with  the 
Recommended  Plan.     These  changes  are  only  those  that  will   result  from  the  spe- 
cific programs  and  projects  that  are  included  in  the  plan,  and  are  either  in 
addition  to  or  in  lieu  of  other  changes  that  would  occur  as  a  result  of  activ- 
ities not  evaluated  in  this  study. 

Water  Use 
Outflow  from  the  Study  Area  will  be  decreased  by  about  250,000  acre-feet 
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Table  IX-1   Land  Use  Changes  Resulting  from  Recommended  Plan 
Net  Change  From  1975  to  2000 
Wind-Bighorn-Clarks   Fork 


Sub-basin 

Irrigated 
Cropland 

Dryland 
Cropland 

Irrigated 
Pasture 

Dryland 
Pasture 

Forest  & 
Woodland 

Dryland 
Range 

Water 

Recrea- 
tion 
Develop. 

Wind  River 

Bighorn 

CI  arks 
Fork 

+  35,077 
+82,370 

+  4,790 

-2,150 

-4,520 
-1,870 

-821 
-352 

-192 
-144 

-252 

-35,230 
-80,952 

-3,476 

+974 
1-5,502 

+680 

+192 
+246 

+128 

Total 

+122,237 

-2,150 

-6,390 

-1,173 

-588 

-119,658 

H7,156 

+566 

a/   Incremental   increases   in  normal  water  surface  area. 


per  year  when  the  Recommended  Plan  has  been  fully  implemented.     All   of  the  anti- 
cipated depletion  will   occur  within  the  basin.     About   240,300  acre-feet  are  attri- 
butable to  irrigation,   1,000  acre-feet  to  increased  population  associated  with 
the  recommended  programs  and  projects;  2,900  acre-feet  to  increased  livestock  num- 
bers; and  about  5,600  acre-feet  to  industrial   and  other  uses.     Table  IX-2  shows 
the  changes  that  will   result  because  of  irrigation  developments  for  both  1985  and 
2000.     Table  IX-3  shows  all   anticipated  changes   in  diversions  and  consumptions, 
by  river  reaches,   for  the  year  1985;  and  Table  IX-4  shows  the  same  type  of  infor- 
mation for  the  year  2000. 

The  amounts  shown  are  only  those  increases  or  decreases  that  would  occur 
after  1975  as  a  result  of  implementation  of  the  Recommended  Plan.      Inasmuch  as 
other  changes  will  occur  as  a  result  of  private  or  other  types  of  activities  not 
included  in  the  Plan,   the  figures  shown  here  do  not  represent  total   changes,  and 
so  do  not  agree  with    total   accountability  figures   shown  elsewhere  in  the  report. 

The  unused  and  unappropriated  water  available  to  Wyoming's  Clarks  Fork  and 
Bighorn  basins  under  the  terms  of  the  Yellowstone  River  Compact  amount  to  about 
429,000  and  1,800,000  acre-feet  per  year  respectively.     The  increased  depletions 
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Table   IX-2     The  Recommended  Plan 
Wind-Bighorn-Clarks   Fork  Study  Area 
Changes   in  Irrigation  Water  Diversion  &  Return  Flow  After  1975 

AF/Year  -   1985*  and  2000 


stream 


Wind  River  Sub-basin 
Above  Bull   Lake  Cr. 

Crow  Creek* 
Bull  Lake  Cr.   to  Little  Wind 

Hidden  Valley* 

Muddy  Ridge 

Sand  Mesa* 
Little  Wind  to  Boysen 

Kirby  Draw 

Upper  Beaver 

Subbasin  Totals,  2000  ' 
Subbaein  Totala,    1985  = 

Bighorn  Subbasin 
Boysen  to  Worland 
Banjo  Flats 
Westslde* 
Gooseberry  Cr.* 
Worland  to  Kane 
Greybull   Flat 
Lower  Greybull  Drains 
Nowood 
Lower  Shell* 
Shoshone  Ext.  South 
Kane  to  Bighorn  Lake 
Shoshone  River 
Above  Buffalo  Bill  Reservoir 

Cody  Canal* 
Below  Buffalo  Bill  Reservoir 
Cody  Canal 

Shoshone  Ext.  North* 

Shoshone  Ext.  South 

Shoshone  Ext.  South  Additions 
Sage  Creek-Pryor  Mountain 
Crooked  Creek  -  (wells) 

Subbasin  Totals,  2000  ■ 
Subbaein  Totale,    1985^ 

Clarks  Fork  Subbasin 
Dead  Indian  to  State  Line 
Badger  Basin 
Cyclone  Bar 
Offstream  Storage 


Subbasin  Totals,  2000 
Subbaein  Totals,    1985 

Study  Area  Totals,  2000  ■ 
Stud^  Ar*a  Totals,    1985  - 


*Propoe»d  oompletion  by  1985 


Diversion 


10,000 


-21 ,000 

27,500 
(21,000) 
60,000- 
55,000 
10,400 


261 ,000 

U5,eoo 


5,500 
16,000 
24,500 

46,000 
0 

406.100 
161,400 


Return 
Within 
Reach 


3,500 


18,000 


2,000 

20,000 
2,000 
3.600 

-2.000 
500C/ 

98,900 
45,900 


3,100 

7,000 

23,500 

33,600 
0 

172,300 
51,200 


Consunptlon 
Within 
Reach 


6,500 


400 

48.000 

5,400 

0 
0 
0 

300 

27,000 

3,700 

25,900 
9,400 

31 ,900 

(1,800) 

4,400 

16,800 
5,000 

99,100 
15,800 

39,800 
5.300 

59,300 
10,500 

24,000 

80,000 

3,600 

8.400 

25,000 

900 

15,600 

55,000 

2,700 

3,000 

16,500 
2,000 

1,000 

10,000 

9,500 

2,000 

-10,000 

7,000 

2,000 

10,500 

40,000 
35,000 
6,800 
2.000^ 


168,600 
99, 700 


2,400 
9,000 
1,000 

12,400 
0 

240,300 
110, SOO 


a/  Includes  6.000  acre-feet  Increase  In  evaporation  losses  from  Buffalo  Bill   Reservoir, 
b/  Involves  loss  reductions  In  existing  system, 
c/  Return  flow  from  system  served  by  groundwater. 
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Table  IX-3  The  Recommended  Plan 
Wind-Bighorn-Clarks   Fork  Study  Area 
Changes   in  Water  Diversion  &  Return   Flow  -  After  1975 

AF/Year  -   1985 


stream 


Mind  River  Sub-basin 
Above  Bull   Lake  Cr. 
Irrigation 

Municipal   &  Rural   Domestic 
Livestock 
Industry  i  Other 

Bull   Lake  Cr.   to  Little  Wind 
Irrigation 
Municipal   S  Rural 
Livestock 
Industry  d  Other 

Little  Wind  to  Boysen 
Irrigation 
Municipal   &  Rural 
Livestock 
Industry  8  Other 

Sub-basin  Totals 
Irrigation 

Municipal   R  Rural   Domestic 
Livestock 
Industry  J  Other 

Bighorn  Sub-basin 
Boysen   to  Worland 
Irrigation 

Municipal   A  Rural   Domestic 
Livestock 
Industry  &  Other 

Worland  to  Kane 
Irrigation 

Municipal   &  Rural   Domestic 
Livestock 
Industry  &  Other 

Kane  to  Bighorn  Lake 
Bighorn  River 
Irrigation 

Municipal   &  Rural   Domestic 
Livestock 
Industry  8  Other 

Shoshone  River 
Above  Buffalo  Bill 
Irrigation 

Municipal   8  Rural   Domestic 
Livestock 
Industry  «  Other 


100 


-21 ,000 


Return 
Within 
Reach 


3,500 


Consumption 
Within 
Reach 


6,500 


5.800 

0 

4,000 

110 

68 

42 

80 

80 

150 

- 

150 

1,800 

. 

8 

- 

8 

6 

- 

6 

150 

- 

150 

15,800 

5,300 

10,500 

118 

68 

50 

86 

- 

86 

300 

- 

300 

83,600 

25,900 

57,700 

410 

250 

160 

320 

- 

320 

500 

6 

494 

2,000 

2,000 

80 

50 

30 

60 

- 

60 

200 

- 

200 

100 


100 


Below  Buffalo  Bill 

Irrigation 

81  ,000 

20,000 

40,000 

Municipal   &  Rural   Domestic 

598 

338 

260 

Livestock 

414 

- 

414 

Industry  J  Other 

798 

7 

791 

Sub-basin  Totals 

Irrigation 

145,600 

45,900 

99,700 

Municipal   S  Rural 

Domestic 

1,088 

638 

450 

Livestock 

794 

- 

794 

Industry  S  Other 

1,698 

13 

1,685 

Clarks  Fork  Subbasin 

Above   Dead    Indian 

Irrigation 

Municipal   8  Rural   Domestic 
Livestock 
Industry  8  Other 

Dead  Indian   to  State  Line 
Irrigation 

Municipal   &  Rural   Domestic 
Livestock 
Industry  8  Other 

Sub-basin  Totals 
Irrigation 
Municipal   8  Rural   Domestic 


10 


20 


10 


10 


Livestock 

0 

- 

- 

Industry  and  Other 

0 

- 

- 

Study  Area  Totals 

Irrigation                                a/ 

161,400 

51,200 

110,200 

Municipal   8  Rural   Domestic 

1,226 

716 

510 

Livestock 

880 

0 

880 

Industry  8  Other 

1.998 

13 

1,985 

a/   7,300  people  9  150  gallons  per  day  average 
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Table   IX-4  The  Recommended  Plan 
Wind-Bighorn-Clarks   Fork  Study  Area 
Changes   in  Water  Diversion   &  Return   Flow  After  1975 

AF/Year  -  2000 


Return 

Contiaptlon 

Within 

Within 

stream 

Diversion 

Reach 

Keach 

Wind  River  Sub-basin 

Above  Bun   Lake  Cr. 

Irrigation 

10.000 

3,500 

6,500 

Municipal  t  Rural  Domestic 

100 

50 

50 

Livestock 

300 

• 

300 

Industry  i  Other 

- 

- 

- 

Bull  Lake  Cr.  to  Little  Wind 

Irrigation 

53.800 

0 

31.000 

Municipal   S  Rural 

100 

SO 

50 

Livestock 

400 

. 

400 

Industry  i  Other 

200 

- 

200 

Little  Hind  to  Boysen 

Irrigation 

35.300 

36.300 

21,800 

Municipal   &  Rural 

590 

382 

208 

Livestock 

577 

- 

577 

Industry  t  Other 

800 

20 

780 

Sub-basin  Totals 

Irrigation 

99,100 

39.800 

59,300 

Municipal   i  Rural   Domestic 

790 

482 

308 

Livestock 

1.277 

- 

1.277 

Industry  4  Other 

1.000 

20 

980 

Bighorn  Sub-basin 

Boysen  to  Norland 

Irrigation 

107.600 

34.300 

73.300 

Municipal   S  Rural   Domestic 

200 

100 

100 

Livestock 

102 

- 

102 

Industry  i  Other 

500 

10 

490 

Worland  to  Kane 

Irrigation 

21.500 

38.500 

1,000 

Municipal   t  Rural   Domestic 

- 

- 

- 

Livestock 

- 

- 

- 

Industry  t  Other 

2.325 

35 

2.290 

Kans  to  Bighorn  Lake 

Bighorn  River 

Irrigation 

0 

-1.500 

2,000 

Municipal  i  Rural  Domestic 

100 

SO 

50 

Livestock 

100 

- 

100 

Industry  i  Other 

100 

■ 

100 

Shoshone  River 

Above  Buffalo  Bill 

Irrigation 

-21.000 

0 

0 

Municipal   t  Rural  Domestic 

1.052 

659 

393 

Livestock 

254 

- 

254 

Industry  &  Other 

200 

- 

200 

Below  Buffalo  Bill 

Irrigation 

152.900 

27.600 

92.300 

Municipal   *  Rural   Domestic 

300 

200 

100 

Livestock 

1.000 

- 

1,000 

■     Industry  t  Other 

1,500 

20 

1,480 

Sub-basin  Totals 

Irrigation 

261 .000 

98.900 

168,600 

Municipal   S  Rural   Domestic 

1.652 

1,009 

643 

Livestock 

1.456 

1.456 

Industry  t  Other 

4.625 

65 

4,560 

Clarks  Fork  Subbasin 

Above  Dead  Indian 

Irrigation 

0 

0 

0 

Municipal   S  Rural   Domestic 

75 

50 

25 

Livestock 

75 

. 

75 

Industry  4  Other 

25 

- 

25 

Dead  Indian  to  State  Line 

Irrigation 

46.000 

33,600 

12,400 

Municipal   4  Rural   Domestic 

53 

28 

25 

Livestock 

133 

133 

Industry  4  Other 

75 

- 

75 

Sub-basin  Totals 

Irrigation 

46.000 

33,600 

12.400 

Municipal   4  Rural   Domestic 

126 

78 

SO 

Livestock 

208 

. 

208 

Industry  and  Other 

100 

- 

100 

Study  Area  Totals 

Irrigation                               a/ 

406.100 

172.300 

240,300 

Municipal   4  Rural   Domestic 

2.570 

1.569 

1.001 

Livestock 

2.941 

- 

2.941 

Industry  4  Other 

5.725 

85 

5,640 

a/  I5,3U0  People  at  ISO  gallons  per  day  average 
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to  the  year  2000  that  are  anticipated  under  the  Recommended  Plan  would  amount 
to  12,400  acre-feet  (2.9  percent  of  available)  in  the  Clarks  Fork  and  238,000 
acre-feet  (13.2  percent  of  available)   in  the  Wind-Bighorn. 

Conservation  of  Land  Resources 
Virtually  all   of  the  programs  and  projects  included  in  the  Recommended 
Plan  involve  some  measure  of  conservation,  since  all  would  be  designed  with 
that  objective  in  mind.    About  two     million  acres  of  land  would  be  subjected 
to  accelerated  land  conservation  programs  that  would  protect  the  land  area,  im- 
prove water  quality,  provide  some  measure  of  flood  control   and  silt  reduction 
through  improved  land  management  practices,  and  provide  other  benefits.     About 
300  urban  and  11,000  rural   acres  would  be  given  flood  protection.     Banks  would 
be  stabilized  on  about  20  miles  of  stream  where  specific  mechanical  measures 
would  be  implemented.     The  figures   listed  above  cover  only  those  projects  where 
some  major  action  is  programmed  as  a  part  of  the  Recommended  Plan.     Quantitative 
data  are  not  available  for  those  many  program  elements  that  will   provide  some 
conservation  benefits  as  a  part  of  the  actions  proposed  for  Other  functions. 

The  Reconmendod  Plan  would  orovide  increased  basic  activities  and  faci- 
lities that  would  expand  the  area  economy  without  creating  any  significant  bur- 
den on  the  social   and  service  facilities.     About  25,000  acres  would  be  drained 
to  increase  their  production.     Supplemental  water  supplies  would  be  provided  to 
over  17,000  acres,  and  a  full   supply  would  be  made  available  for  about  122,200 
acres  not  now  irrigated.     Twenty  megawatts  of  new  hydroelectric  generating  capacity 
would  be  added  to  the  publicly-owned  facilities  in  the  area,  and  an  additional 
84,700  megawatt-hours  of  energy  would  be  generated  thereby. 

Table  IX-5  shows  the  location  of  these  identified  effects,  by  sub-basin. 
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Table   IX-5  Development   Impacts  Of  The  Recommended  Plan 
Showing  Net  Changes   From  The  Existing  Condition   (1975)   To  The  Year  2000 

Wind-Bighorn-Clarks   Fork 


Drainage 
Acres 

Irrigation 

Power 

Sub-basin 

Total 

Supplemental 
Supply 

Full 
Supply 

Megawatts 

Megawatt 
Hours/Year 

Wind 
Bighorn 
Clarks   Fork 

500 
24,052 

40,852 

91,820 

6,866 

5,775 
9,450 
2,076 

35,077 

82,370 

4,790 

20 

84,700 

Total 

24,552 

139.538 

17,301 

122,237 

20 

84,700 

Recreation 

Projects  and  programs  included  in  the  Recommended  Plan  would  provide  the 
opportunity  for  about  two-thirds  of  a  million  recreation  days  in  the  Study  Area 
each  year.     Up  to  42,000  acres,  mostly  along  major  streams  would  be  covered  by  ease- 
ments and  acquisitions  that  would  permit  current  land  uses  to  continue,  but  would 
restrict  additional  developments  or  uses   in  the  easement  areas  to  those  speci- 
fied in  the  contract  as  being  compatible  with  maintaining  a  pleasant  setting. 
The  easement  areas  would  not  involve  access  to  the  streams  —  access  would  be 
provided  at  existing  access  sites  and  at  new  access  sites  that  would  be  ac- 
quired in  fee.     About  330  miles  of  streams  in  the  area  would  be  included  in  re- 
creational  areas  of  one  sort  or  another.     Nearly  100,000  acres  are  recommended 
for  additions  to  the  National  Wilderness  Areas.     About   7,100  acres  of  new  water 
surface  area  would  be  added  to  the  basin's  recreational   area  potentials.     This 
land-use  change  would  involve  the  loss  of  a  similar  amount  of  land,  mostly  dry- 
land range  of  widely  varying  quality.     Other  parts  of  the  recreational   program 
do  not  require  any  major  changes   in   land  use. 

Table  IX-6  provides  a  breakdown  of  the  major  impacts  to  the  various  drain- 
ages  in  the  region. 
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Table  IX-6  Recreation  Impacts  Of  The  Recommended  Plan 
Showing  Changes  From  The  Exisiting  (1975)  Condition  To  The  Year  2000 


Recreation 

Open 

Protected 

Water 

Sub-basin 

Days 

Space 

Streams 

Wilderness 

Area 

(acres) 

(miles) 

(acres) 

(acres) 

Wind 

222,700 

24,200 

149 

- 

974 

Bighorn 

339,000 

27,916 

119 

10,000 

5,502 

Clarks   Fork 

86,000 

11,680 

62 

87,000 

680 

Totals 

647,700 

63,796 

330 

97,000 

7,156 

Fish  and  Wildlife 

About  127,000  acres  of  dryland  habitat  would  be  lost  to  other  forms  of  habitat, 
mostly  irrigated  cropland,  under  the  Recommended  Plan.  About  6,300  acres  to  the  total 
acreage  to  be  converted  to  water  storage  would  provide  good  fishing  and  wildlife 
opportunity. 

An  outgrowth  of  the  decision  by  the  Fish  and  Wildlife  Service  of  the  U.S. 
Department  of  the  Interior  to  limit  participation  in  the  study  was  a  lack  of 
quantitative  evaluation  of  the  effects  of  planned  programs  and  projects  on  fish- 
erman and  hunter  days  in  the  area.  The  State  Game  and  Fish  people  that  partici- 
pated in  the  program  generally  believed  that  the  Recommended  Plan  will  result 
in  loss  of  wildlife  habitat  and  the  advent  of  new  and  distruptive  human  acti- 
vities may  be  seriously  detrimental  in  many  areas.  (See  Table  IX-7). 

Increased  flow  maintenance  or  augmentation  would  be  provided  in  the  Clarks 
Fork  and  Shoshone  rivers,  but  the  quantities  of  water  available  would  be  some- 
times less  than  optimum.  Instream  flow  augmentations  are  needed  in  other  parts 
of  the  planning  area,  but  no  opportunities  were  found  where  the  water  was  avail- 
able and  the  needed  quantities  could  be  controlled  at  a  cost  commensurate  with 
the  benefits  that  could  be  identified. 
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Table  IX-7  Fish  And  Wildlife  Impacts  Of  The  Recommended  Plan 
Showing  Changes  From  The  1975  Condition  To  The  Year  2000 


Land  Use-Areas 

Sub-basin 

Dryland 

Irrigated 

Water 

Wind 
Bighorn 
CI  arks   Fork 

-35,851 

-87,218 
-5,470 

+35,077 

+82,370 

+4,790 

+774 

+4,848 

+680 

Total 

-128,539 

+122,237 

+6,302 

Social   and  Economic 

About  1,000  people  would  be  permanently  employed  in  the  area  as  a  result 
of  the  project  and  programs  included  in  the  Recommended  Plan.     These  people 
would  induce  a  new  on-site  population  of  about  5,000,  and  when  all   secondary 
effects  are  considered,   result  in  a  total   population  increase  for  the  area  of 
something  around  15,000  people.     Employment  income  would  increase  by  more  than 
$25  million  per  year  (at  1975  prices),  and  new  business  activity  would  be  valued 
at  more  than  $32  million.     Fortunately,   the  changes  are  widely  distributed, 
so  the  negative  impacts  of  such  things  as  population  influxes  should  not  be 
particularly  severe  in  any  local   area,  and  the  positive  impacts  of  more  busi- 
ness, an  improved  tax  base,   and  increased  economic  activity  should  reach  vir- 
tually every  portion  of  the  planning  area. 

Table   IX-8  lists  some  of  the  social   and  economic  effects  associated  directly 
with  the  Recommended  Plan  elements. 

Table   IX-8  Social    and  Economic   Impacts,   1975-2000, 
Changes   Resulting   From  the  Recommended  Plan 


Increased 

Population 

Annual   Employment 

Annual   Business 

Sub-basin 

Employment 

(Direct) 

Income  ($1,000) 

Activity   ($1,000) 

Wind 

200 

1,060 

4,395 

5,457 

Bighorn 

767 

3,830 

20,184 

25,063 

CI  arks  Fork 

22 

180 

940 

1,556 

Basinwide 

209 

1,000 

2,000 

3,806 

Total 

1,198 

6,070 

27,519 

35,882 
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CHAPTER  X 
CONCLUSIONS  AND  RECOMMENDATIONS 

Conclusions 

1.  Finding  the  optimum  means  of  providing  adequate  and  economical  water 
supplies  for  municipal,  agricultural,   industrial,  biological  and  recrea- 
tional  uses,  and  coping  with  the  potential   impacts  of  impending  coal 
developments  are  the  major  resource-related  problems  confronting  the 
State  of  Wyoming.     Significant  coal-related  problems  occur  in  Northeast 
Wyoming,   and  there  will   inevitably  be  significant  secondary  recreational 
and  other  impacts   in  the  Wind-Bighorn-Clarks  Fork  study  area.     Water 
uses  in  the  W-B-C  area  will  not  directly  be  affected  in  any  significant 
way  by  energy  developments   in  the  foreseeable  future.     It  seems  unlikely 
that  exportation  of  surface  water  from  the  basin  will   be  required  to 
meet  the  State's  water  needs   during  the  rest  of  this  century. 

2.  Agriculture  is  expanding  in  the  area,  primarily  through   improved  prac- 
tices.    There  is  a  considerable  amount  of  irrigable  land  in  the  area  that 
is  not  now  irrigated  because  water  supplies  have  not  been  available  at 
acceptable  cost.     The  total   irrigated  acreage  is  not  likely  to  increase 
substantially,   in  the  years  ahead,   unless  the  relation  between  the  pro- 
duction cost  and  return  to  farmers   improves.     The  Study  Team  believes, 
however,  that  the  cost-benefit  relations  will   improve,  over  time,  and 
that  additional    irrigation  will,  and  should,  be  undertaken  by  both  private 
and  public  developments  to  meet  future  needs  for  food  and  fiber.     The  area 
will   continue  to  be  an  exporter  of  agricultural  products  even  if  the  ex- 
pansion of  cropped  acreage  is   relatively  small. 

3.  There  is  a  need  for  detailed  plans   (Level   C)   on  many  projects  considered 
in  this  study.     Indexing  plans  that  are  twenty  to  forty  years  old  is  not 
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an  acceptable  basis   for  making  decisions  as  critical   as  those  involving 
water  uses.     New  plans,  reflecting  current  technologies,  should  be  developed 
for  each  of  the  major  potentials  where  existing  basic  plans  pre-date   1970. 

4.  The  Wind-Bighorn-Clarks   Fork  study  area  has   an  abundance  of  mineral    re- 
sources, including  coal.     There  is   little  likelihood  that  the  area's  coal 
deposits  will  be  developed  on  a  significant  scale  before  the  year  2000. 
Uranium  mining  activities  will   expand,   and  there  are  potentials   for 
mining  other  minerals  that  may  develop  on  a  relatively  small  scale. 

These  developments  will   impact  on  local   areas,  but  should  not  create  major 
regional   problems. 

5.  Tourism  will  be  of  increasing  importance  in  the  area,  partly  as  a  result 
of  anticipated  population  increases  in  the  major  energy-resource  devel- 
opment areas  in  other  parts  of  the  state.     The  increasing  pressures  for 
use  of  recreation  resources  will   require  increasing  virjilance  to  protect 
the  basin's  environmental   values.     Funding  for  needed  operating  personnel 
and  equipment  for  management  of  existing  and  proposed  recreational   facil- 
ities,  including  wilderness  and  other  special   use  areas,   is   inadequate  at 
all   levels  of  government.     The  increasing  pressures  for  use  of  recreational 
resources  are  not  being  fully  reflected  in  operation  and  maintenance 
scheduling. 

6.  Fish  and  wildlife  and  recreational   uses  of  flowing  waters   in  streams 
are   inadequately  protected  by  Wyoming's   present  water  law. 

7.  There  are  several   streams   in  the  area  that  have  unique  scenic  and  rec- 
reational  values  of  local   importance  that  need  some  degree  of  protection. 
These  streams  do  not  meet  the  criteria  for  inclusion   in  the  national 
scenic  and  wild  rivers  system,  and  may  not  be  adequately  protected  by  the 
Federal   and  State  water  quality  acts. 

8.  Flood  damages  from  major  floods   that  could  be  controlled  by  structures  are 
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minimal;  however,  flood  damages  do  occur  in  parts  of  the  basin  and  could 
be  reduced  by  floodplain  management. 
9.  The  use  of  off-road-vehicles  on  public  lands  is  creating  significant 
environmental  damage. 

10.  Environmental  base  data  are  inadequate  for  proper  assessment  of  environ- 
mental effects  and  determining  needs  for  environmental  changes. 

11.  Different  agencies  use  different  definitions  and  methods  to  report 
existing  recreational  facilities  and  use.  Such  differences  impede  the 
progress  of  aggregating  such  data  and  explaining  it  to  the  public. 

Recommendations 


Implementation  of  the  Recommended  Plan  will  require  that  Federal,  State 
and  Local  public  agencies;  private  industry;  local  and  regional  public-interest 
groups;  and  the  public  at  large,  work  with  legislative  bodies  and  administra- 
tive units  toward  that  end.  Many  of  the  initial  actions  necessary  for  plan 
implementation  can  be  taken  on  a  unilateral  basis,  but  continuous  cooperation 
and  unified  effort  will  be  required  to  accomplish  the  intended  goals. 

No  resource  development  plan  can  or  should  be  static,  and  the  Study  Team's 
primary  recommendation  is  that  the  proposals  made  herein  be  considered  as  a 
groundwork  for  future  refinements,  and  that  the  cooperative  effort  involved 
in  development  of  this  preliminary  plan  be  continued  informally  to  insure 
that  the  plan  is  kept  alive  and  in  tune  with  changing  times. 

The  recommendations  that  are  provided  in  the  following  sections  result 
from  the  Study  Team's  analysis  and  considerations  of  the  problems  that  may 
be  confronted  in  moving  the  plan  from  the  inactive  stage  to  one  where  it 
is  being  used  as  a  flexible  guide  for  future  water  and  related  land  resource 
management.  They  are  intended  to  suggest  courses  of  action  which  will 
further  water  resource  management  on  a  cooperative  basis. 
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Surface  and  Groundwater  Law  and  Administration 

The  analyses  completed  for  this  study  clearly  demonstrates  the  close  inter- 
relationship between  surface  and  groundwater  in   the  Yellowstone  River  Basin, 
and  particularly  in  Wyoming. 

Wyoming's  water  law  is  believed  to  be  among  the  best  in  the  nation,  and  the 
Team  recommends  no  major  changes  in  the  basic  system.  The  following  recommenda- 
tions cover  additions  to  or  changes   in  existing  water  law. 

Recommendation   1:     The  Wyoming  State  Legislature  pass   legislation   that 
would  (a)   recognize  minimum  stream  flow  maintenance  as  a  beneficial   use 
of  water,  subject  to  appropriation  on  a  priority  basis,  with  adjudica- 
tions carrying  the  same  weight  as  those  for  other  beneficial   uses   in- 
volving either  storage  or  diversion.     This  will  not  effect  prior  water 
rights,      (b)  Provide  an  appropriate  mechanism  to  insure  that  minimum 
stream  flow  needs  are  recognized  and  rights  established  through  the 
permit  and  adjudication  procedure,      (c)   Provide  a  legal  basis  for  manage- 
ment of  water  levels  in  newly  built  reservoirs  to  provide  minimum  practi- 
cable daily  and  seasonal   fluctuation   in  reservoir  (and  streamflow)   levels, 
where  minimum  pool   levels  are  a  basis  for  benefits,      (d)  Authorize  the 
State  Engineer  to  license  well   drillers   in  the  State  of  Wyoming, 
(e)  Provide  authority  to  the  appropriate  regulatory  agency  to  require  per- 
mits be  obtained  before  drill  holes  are  sunk  in  exploration  for  locatable 
or  leasable  minerals,  and  to  require  sealing  in  holes   to  prevent  drainage 
of  water  from  one  aquifer  to  another. 

Recommendation  2:     The  Wyoming  Industrial   Plant  Siting  Act  be  amended 
to  authorize  the  Council   to  require,  as  a  part  of  its  permit  procedures, 
that  new  industries  make,  or  participate  in  making,  water  available 
for  affected  municipalities  when,   in  the  Council's  judgment,  the  pop- 
ulation increases  associated  with  the  industry  create  an  undue  burden 
on  the  municipal  water  supply. 

Water  and  Land  Use  Regulation 

During  the  course  of  the  study,  the  need  for  change  in,  or  addition  of 
Federal   and  State  laws  regulating  water  and  land  use  was   indicated  in  sev- 
eral  areas  where  better  management  and  conservation  are  possible. 

Recommendation  1:     The  Wyoming  State  Legislature  enact  legislation  to 
establish  a  stream  classification  system  that  would  identify  streams 
of  major  significance  for  all   uses   including  fish  and  wildlife,  rec- 
reation, scenic  viewing,  and  historical   and/or  unique  values,  and  pro- 
vide for  permanent  designation  and  state  control   of  outstanding  streams 
as  wild,  scenic  or  other  restricted-use  areas.     This  procedure  would 
supplement  the  National  Wild     &    Scenic  River  Act  by  permitting  the 
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state  to  protect  streams  of  less  than  National  significance. 

Recommendation  2:     The  Wyoming  State  Legislature  enact  legislation 
that   (a)  would  require  a  permit  before  stream  channel   modifications 
could  be  undertaken;   (b)   Provide  for  State  cost-sharing  funds  to  assist 
communities  having  suitable  floodplain   lands  that  could  be  developed 
for  use  as  parks   or  other  functions   not  easily  damaged  by  flood,   pro- 
vided there  is  a  demonstrated  need  for  such  developments;   (c)   require 
all  subdivisions  outside  established  city  limits  to  (1)   identify  and 
publicize  potential   flood  hazards  and  provide  an  acceptable  flood  man- 
agement plan  for  the  subdivision  before  a  permit  to  construct  can  be 
issued;   (2)   identify  proposed  water  sources,   including  permits  or  water 
rights  to  the  new  subdivisions,  or  declare  in   land  titles  that  no 
provision     for  the  water  has  been  made. 

Recommendation  3:     The  State  undertake  or  oversee  hydrologic  and  bio- 
logic studies  where  necessary  to  identify  areas  where  minimum  stream 
flows  are  inadequate  during  some  part  of  the  year,  and  to  identify 
methods  of  providing  needed  instream  flows. 

Recommendation  4:     Counties  adopt  flood  plain  management  regulations 
that  would  limit  flood-plain   use  to  those  compatible  with  the  poten- 
tial  hazard.     Counties  or  other  local  entities  that  do  not  undertake 
an  acceptable  flood  plain  management  program  should  pay  the  cost  of 
State  regulation. 

Recommendation  5:     Counties  and/or  city  governments  enact  and  enforce 
zoning  laws  and  regulations  to  control   use  of  land  for  subdivisions, 
and  other  purposes,  and  for  accommodation  of  associated  people  impacts 
such  as  housing,  water  supplies,  etc. 

Recommendation  6:     Appropriate  State  and  Federal   agencies  administra- 
tively limit  use  of  off-road-vehicles  on  public  land  to  established  and 
designated  roads  or  trails  except  that  snowmobiles  may  be  used  in  des- 
ignated areas  at  specified  times  and  official   vehicles  may  be  used  for 
fire-fighting  or  other  emergencies,  at  the  discretion  of  the  admin- 
istering agency. 

Recommendation  7:     The  Wind  River  Canyon  between  Boysen  Dam  and  the 
Wedding  of  the  Waters  be  declared  a  Unique   Geologic  Area,   under  the 
provisions  of  the  State  Environmental   quality  Act,  to  insure  that 
its  scenic  and  educational   values  are  not  lost  to  vandalism  or  care- 
less development. 


Water  Development  and  Management 

There  are  many  opportunities  for  new  water  developments  in  the  basin, 
and  there  are  many  areas  that  need  new  or  supplemental  supplies,  generally 
in  relatively  small  amounts.  The  energy  industry  (uranium  mining  and  pro- 
cessing, limited  coal  mining,  etc.)   is  not  expected  to  need  significant 


X-5 


amounts  of  water  during  the  study  period,  and  is  expected  to  use  ground- 
water to  satisfy  nwst  of  its  needs.  If  new  developments  are  to  occur,  they 
will  have  to  be  instigated  at  the  local  or  State  level.  The  following 
recommendations  recognize  that  situation  but  do  not  inhibit  Federal  par- 
ticipation in  potential  developments. 

Recommendation  1:  The  State  of  Wyoming  continue  and  expand  its  role 
as  caretaker  of  the  State's  water  by: 

(a)  Contracting  for  the  use  and  management  of  any  surplus  water 
available  to  the  State  in  existing  Federal  reservoirs  -- 
specifically  Boysen  and  Buffalo  Bill  reservoirs  and  any 
others  that  may  be  built  in  the  future. 

(b)  Refining  the  plans  contained  herein  to  make  use  of  Wyoming's 
Yellowstone  compact  water  to  most  equitably  serve  all  needs, 
and  provide  the  authority  and  funding  for  investigation  in 
detail  and  design,  construction  and  operation  of  a  reser- 
voir system  and/or  such  other  facilities  as  may  be  necessary 
to  optimize  use  of  the  area's  water  and  land  needs.  Specif- 
ically, the  State  should  take  the  lead,  in  cooperation  with 
local  interests,  the  Soil  Conservation  Service,  the  Bureau 

of  Reclamation,  and  others,  in  developing  new  plans  for  water 
supply  and  use  in  the  Cody  area. 

(c)  Identifying  and  performing  prefeasibility  analysis  of  canal 
systems  in  the  study  area  to  identify  rehabilitation  and 
development  potentials  and  needs. 

Recommendation  2:  Congress  amend  PL  83-566  to  raise  to  $1,000,000 
the  cost  limit  of  projects  that  can  be  authorized  without  specific  Con- 
gressional approval. 

Recommendation  3:  TIk?  State  Extension  Service,  Soil  Conservation  Service,  and 
other  agricultural  organizations  take  the  lead  in  promoting  increased  efficiency 
of  irrigation  water  use,  and  expand  their  current  efforts  in  this  regard. 

General  Environment 

It  is  necessary  for  man  to  live  in  harmony  with  his  environment  if  a  high 
quality  of  life  is  to  be  maintained.  Federal  environmental  policy  legislation 
applies  to  federally  financed  developments,  but  is  not  always  applicable  in 
other  cases,  as  it  should  be.  There  is  also  a  need  for  a  broader  public 
awareness  of  environmental  problems  and  their  consequences. 
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Recommendation  1:   The  State  legislature  provide  for  full  disclosure 

of  the  environmental  impacts  of  substantial  actions  for  other  than  fed- 
erally funded  developments  when  that  action: 

(1)  causes  significant  damage  to  the  environment; 

(2)  is  not  already  subject  to  the  NEPA;  and 

(3)  is  subject  to  state  funding  or  state  administrative  review 

Recommendation  2:  Energy,  industry,  and  government  organizations  such 
as  agricultural  experiment  stations  intensify  research  into  improved 
methods  for  rehabilitation  of  strip  mined  lands. 

Reconmendation  3:  Landowners  be  encouraged  to  improve  and  augment  land 
and  water  conservation  practices  through  educational  efforts  by  extension 
service,  environmental  groups,  etc.  Federal,  State  and  local  agencies  con- 
tinue to  provide  technical  and  financial  assistance  to  landowners  in 
identifying  and  applying  appropriate  land  and  water  conservation 
practices. 

Recommendation  4:  Congress  provide  additional  funding  for  land 
conservation.  Programs  should  be  accelerated  on  all  lands  not  adequately 
treated  as  part  of  ongoing  agency  programs. 

Recommendation  5:  Congress  enact  laws  and  provide  funding  for  accel- 
erated programs  in  acquiring  and  publishing  environmental  base  data  such 
as  air  and  water  quality,  effects  of  interaction  between  man  and  his 
environment,  environmentally  sensitive  areas  and  beneficial  effects  of 
various  elements  of  the  environment. 

Recommendation  6:  Congress  enact  appropriate  legislation  and  funding  for 
developing  and  publishing  environmental  projections  under  various  assump- 
tions about  economic  variables. 

Recommendation  7:  Research  that  attempts  to  place  a  dollar  or  quantitative 
value  on  environmental  factors  should  be  encouraged  and  funding  for  such 
research  be  expanded.  The  more  environmental  amenities  that  realistic- 
ally can  be  placed  on  a  common  scale,  the  easier  and  more  effective 
comparisons  for  planning  can  be. 

Recommendation  8:  Congress  and  state  legislatures  be  encouraged  to  fund 
projects  with  high  EQ  benefits  regardless  of  economic  development  bene- 
fits. Such  a  move  would  provide  reassurance  that  the  EQ  objective  is 
more  than  a  "make-work-for-planners"  concept.  Once  such  a  landmark  de- 
cision is  made,  the  precedent  should  be  carried  forward. 

Recommendation  9:  Federal  and  state  agencies  that  deal  directly  with 
environmental  concerns  be  directed  to  be  active  participants  in  planning 
efforts  such  as  this  Level  B. 


a^/  The  Wyoming  Industrial  Siting  Council  is  voluntarily  following  this 
recommendation,  but  the  requirement  and  authority  are  not  clear. 
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Municipal   Water  Supply 

Municipal  water  supply  systems   in  the  Wind-Bighorn-Clarks   Fork  area  have 

genrally  grown  by  incremental   additions  to  an  existing  system-good  or  bad-as 

demands  grew.     As  a  consequence,  relatively  few  systems  are  efficient  or 

adequate  to  handle  developing  demands. 

Recommendation  1:     State  analyze  the  adequacy  of  all  municipal  water 
supplies  in  Wyoming  for  quantity  and  quality,   using  data  assembled  by 
county  planning  organizations  where  such   information  is  available. 

Recommendation  2:     State,  county,  and  local   agencies   responsible  for 
providing  or  regulating  domestic  water  supplies  take  advantage  of  pro- 
visions of  Federal   Safe  Drinking  Water  Act,  PL  93-523,  for  cost  share 
funding  and  other  benefits   in   improving  quality  of  domestic  water. 

Flood  Damage  Reduction 

Flood  control  experience  suggest  there  are  some  instances  where  flood 

damage  could  be  reduced  at  very  little  cost  if  proper  precautionary  measures 

are  taken  on  a  continuing  basis. 

Recommendation  1:     Land  Management  agencies  and  private  interests 
maintain  a  continuing  review  of  opportunities  for  upstream  land  conser- 
vation practices  to  reduce  flood  damages  throughout  the  study  area,  and 
implement  conservation  measures  that  would  reduce  flood  damages. 

Recommendation   2:     City  and  County  governments   improve  flood  pre- 
paredness under  the  umbrella  of  State  Civil   Defense  or  Disaster 
organizations,  and  take  steps  to  insure- adequate  and  operable  flood 
warning  systems  and  to  educate  the  public  to  their  use  and  significance. 

Energy 

The  expansion  of  uranium  exploration  and  mining  and  perhaps  other  energy- 
related  operations  in  the  basin  in  the  years  ahead  may  create  potentials  for 
major  impacts  that  could  become  unmanageable  unless  careful  precautions  are 
taken. 

Recommendation  1:  Mine  reclamation  efforts  be  continually  monitored  and 
pertinent  laws  updated  as  appropriate  to  insure  that  reclamation  is  pro- 
vided and  is  effective,  but  that  excess  costs  are  not  incurred  merely 
to  meet  the  requirements  of  laws  that  were  enacted  prior  to  the  accum- 
ulation of  factual  information  on  possible  reclamation  results. 
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Recommendation  2:     Air  ponution  controls  covering  all  types  of  pollu- 
tants  (particulates,  sulfur  oxides,  nitrogen,' oxygen  and  others)  be 
required  on  all   plants  that  emit  more  than  1,000  tons  of  tota)   pollu- 
tants per  year,   using  the  best  technology  available  at  the  time  of  in- 
stallation. 

Recommendation  3:     The  State  of  Wyoming  take  the  lead  in  working  with 
counties,  cities  and  private  interests  in  establishing  utility  corridors 
to  serve  as  many  service  needs  as  practicable,  and  in  providing  legislative 
or  administrative  insurance  that  such  corridors  be  used. 

Recommendation  4:     Aesthetics  be  a  major  consideration  in  development 
of  all   facilities,  and  particularly  the  large  structures  associated  with 
energy  conversions  and  transportation. 

(a)  Power  lines-blend  into  the  landscape,  contour  a»^ound  hills   rather 
than  across  the  skyline,  be  placed  in  utility  corridors  where 
practicable,  and  constructed  in  a  manner  that  minimizes   impact  on 
the  surfaces   (such  as  with  helicopters   in  rough  country.) 

(b)  Aqueducts  and  pipelines-bury  where  practicable.  Revegetate  slopes 
if  open  cut,  allow  crossings  for  big  game,  do  not  build  with  steep 
sides   to  prevent  trapping  big  game  animals,  etc. 

(c)  Roads-minimize  cuts,  place  outside  of  rather  than  within   river  valleys 
where  practicable. 

(d)  Fences-blend  into  landscape,  minimize  damages  to  terrain  during 
construction,   design  to  allow  passage  of  wildlife. 

(e)  Plant  construction-minimize  visual   impacts,   locate  in  good  air 
dispersal   areas,   locate  on  sites  where  conflicts  with  other  inter- 
ests are  at  a  minimum  and  quality  of  unique  resources  are  not 
endangered. 


Outdoor  Recreation 

Recreation  has  long  been  considered  and  managed  as  an  adjunct  to  other 
functions  of  land  and  water  use.     As  a  result  recreation  and  related  environ- 
mental  data  for  regional  and  river  basin  planning  are  not  comparable  to  the 
data  available  for  water  development,   flood  control,  and  other  purposes.     In 
addition,  considerable  variation  exists  between  States  on  recreation  and 
related  environmental   data  and  objectives. 

Recommendation  1:     Recreation  resources,   including  cultural,  historical, 
and  archeological   resources   in  northwest  Wyoming  and  adjoining  areas,  are 
utilized  by  many  recreationists  considered  to  be  non-residents  to  the 
region,  but  the  relation  between  local   use  and  non-local   use  is  not  well 
documented.     A  cooperative  State-Federal   regional   study  should  be   initiated 
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to  identify  demand  on  these  resources  with  an  analysis  of  the  point  of 
origin  of  resource  users. 

Recommendation  2:     The  Congress  provide  funding  to  the  Department  of  the 
Interior  and  planning  grants  to  the  Wyoming  Recreation  Commission  and/or 
the  Department  of  Environmental   Quality  to  allow  a  joint  survey  and  study 
of  unique  areas  such  as  caves,  badlands,  and  other  geologic  or  scenic 
areas  of  special   significance.     Once  data  are  collected,  a  policy  for 
designation,  management,  and  protection  of  these  sites  should  be  estab- 
lished. 

Recommendation  3:     A  joint  Federal-State  effort  be  initiated  to  carry  out 
total  water  management  studies  to  improve  management  of  Federal   reservoir 
and  river  systems.     These  studies  should  consider  recommendations  for 
management  of  the  water  resources  of  the  State  for  multiple  uses,   including 
recreation.     Recommendations  for  improved  recreation   use  of  these  water 
resources   should  result  in  the  State  accepting  and  carrying  out  greater 
role  in  the  operation  and  management  of  recreation  at  these  water  resources. 

Recommendation  4:     Congress  amend  PL  83-566  to:    (a)   Remove  the  restrictions 
on  the  number  of  sites  eligible  for  federal   cost  assistance  relative  to 
recreation  and  fish  and  wildlife  uses;   (b)   Provide  for  cost  allocations 
consistent  with  the  Water  Projects  act;   (c)   Insure  public  access  to  all 
developments  with  recreational   potential. 

Recommendation  5:     Federal,  State,  and  private  entities  responsible  for 
managing     recreation  areas  establish  a  uniform  method  of  inventorying 
and  evaluating  existing  recreation  resources,  reporting  use,  and 
identifying  recreational   use  capabilities.     This  system  should  be  kept 
current  and  made  available  for  all   resources  planning  purposes. 

Recommendation  6:     The  State  continue  to  develop  state  parks,  using  the 
established  priority  system,  and  insure  that  park  uses  are   limited  to 
recreational  pursuits.     Areas  that  might  be  considered  for  state  parks 
or  Natural  Beauty  Area  designation   include  the  lower  Clarks   Fork  Can- 
yon, the  Wind  River  Canyon,  Devils  Canyon,   DeMaris  Hot  Springs,  Spirit 
Mountain  Caverns,  and  Thief  Cave. 

Recommendation   7:     The  State  actively  support  winter  recreation  programs 
that  are  consistent  with  environmental   values  of  the  effected  areas. 

Recommendation  8:     Local,  State  and  Federal   agencies  administering 
recreational   areas  expand  their  operation  and  maintenance  budgets  to 
better  handle  increasing  uses  of  developed  facilities  and  dispersed- 
recreation  areas.      (For  example,  the  Study  Team  recommends  that  the 
Forest  Service  keep  the  Sunlight  Ranger  Station  open  and  provide  re- 
lated service  on  a  year-round  basis,  or  as  a  minimum  through  the 
hunting  season. ) 


Fish  and  Wildlife 

A  coordinated  comprehensive  plan  for  the  conservation,  development,  and 
management  of  the  waters  and  related  land  resources   in  the  Yellowstone  Basin 
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is  a  necessity  if  environmental  objectives,  including  fish  and  wildlife,  are 
to  be  given  equal  consideration  with  economic  development  of  this  region. 

From  the  standpoint  of  fish  and  wildlife  objectives  the  foremost  need  is  for 

a/ 
environmental  legislation  at  the  state  level. 

Recommendation  1:  The  State  Legislature  pass  laws  or  resolutions  that 
would: 

(a)  Recognize  fish,  wildlife  and  the  general  environment  as  im- 
portant factors  contributing  to  the  general  well  being  of  the 
state  and  nation. 

(b)  Recognize  the  piecemeal  destruction  of  habitat  as  being  a 
significant  problem  and  institute  programs  to  identify  and 
preserve  critical  aquatic  and  terrestrial  habitats. 

(c)  Require  mitigative  and/or  compensative  measures  to  offset 
adverse  impacts. 

(d)  Provide  for  matching  funds  as  an  incentive  to  encourage  the 
inclusion  of  fish  and  wildlife  enhancement  features  in  project 
plans. 

(e)  Authorize  the  Game  and  Fish  Commission  to  participate  as  full 
partners  in  the  planning,  funding,  construction,  operation 
and  repayment  of  multi-purpose  water  control  projects  where 
the  owners  of  primary  interest  are  local,  state,  or  private 
entities. 

(f)  Place  the  primary  authority  for  management  of  all  furbearing 
wildlife  with  the  Wyoming  Game  and  Fish  Commission. 

Recommendation  2:  The  Game  and  Fish  Commission  continue  its  policy 
of  acquiring  public  access  to  streams  where  needs  have  been  identified. 

Surface  Water  Quality 

Surface  Water  Quality  is  a  problem  in  some  parts  of  the  study  area  and 
it  will  become  an  increasingly  more  severe  problem  unless  steps  are  taken 
promptly  to  prevent  further  quality  deterioration.  Point  sources  of  pollu- 
tion, such  as  sewage  plant  or  industrial  plant  effluents,  are  amenable  to 
identification  and  solution  by  current  technology.  Although  such  solutions 
are  often  very  costly,  they  are  generally  being  provided  where  required  by 


£/  Several  of  the  recommendations  listed  under  Surface  and  Groindwater  Law 
and  Administration,  Water  and  Land  Use  Administration,  and  Water  Develop- 
ment and  Management  are  important  to  Game  and  Fish  Management. 
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private  or  public  funds.     Nonpoint  sources  of  pollution   are  much  harder  to 

identify  and  correct.     They  involve  erosion  from  agricultural   or  range   land 

or  other  areas  that  result  in  sedimentation  and  eutrophication  of  streams 

and  other  water  bodies.     Their  correction  involves,  to  a  large  degree, 

improved  management  of  resources. 

Recommendation  1:     Congress  and  the  Wyoming  State  Legislature  provide 
funding  to  accelerate  land  conservation  measures  and  other  measures 
that  have  been  shown  as  effective  in  controlling  and  improving  water 
quality.     State  funds   should  be  used  particularly  on  state-owned  lands 
where  erosion  problems  are  significant. 

Recommendation  2:     Soil   Conservation  Service,   land  management  agencies, 
and  private  owners   review  opportunities  for  improved  upstream  land 
management  and  treatment  practices   in  the  study  area  as  needed  to  reduce 
the  severe  siltation  problems  currently  encountered  in  many  streams. 

Recommendation  3:     Innovative  approaches  to  wastewater  treatment  such 
as,  but  not  limited  to,  the  use  of  aquatic  plants,  irrigation,  and  land 
application,  should  be  investigated  in  terms  of  their  suitability  for 
circumstances  existing  in  the  study  area.     Those  measures  which  prove 
feasible  should  be  considered  along  with  traditional   treatment  method- 
ologies when  evaluating  the  alternatives  available. 
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Reference  List  -  Wind-Bighorn-Clarks  Fork 

1.  The  Missouri   River  Basin  Comprehensive  Framework  Study,  Missouri   Basin 
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7.  Water  and  Related  Land  Resources  of  the  Bighorn  River  Basin.     Wyoming 
Water  Planning  Program  Report  No.    11,  State  Engineer's  Office,  October, 
1972. 
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as  printed  in  the  Federal   Register  on  September  10,   1973. 

9.     Issue  Paper  prepared  for  Environmental   Groups  Interested  in  the  Clarks 
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13.  Wyoming's  Yellowstone  River  Compact  Water  Supplies,   issue  paper  prepared 
by  Wyoming  Water  Planning  Program,  April    1975. 

14.  Water  Development  Project  Proposals,  Clarks   Fork,   issue  paper  prepared  by 
Wyoming  Water  Planning  Program,  March,   1976. 

15.  Water  and  Related  Land  Resources  of  the  Bighorn   River  Basin,   Wyoming, 
Wyoming  Water  Planning  Program,   June,   1975,   revised  February  1976. 

16.  Fish  and  Wildlife   Issues   For  The  Wind-Bighorn  and  Clarks  Fork  River 
Drainages   in  Wyoming,  Wyoming  Game  and  Fish  Department. 

17.  Points  For  Discussion  in  the  Environmental   Quality  Plan,    issue  paper 
prepared  by  Joe  Cyphers-  Wyoming  Outdoor  Council,   and  Margaret  Bovee  - 
League  of  Women  Voters  of  Wyoming. 
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18.  Memoranduni  letter  on  Yellowstone  Level  B  Issue  Paper,  to  Frank  Trelease, 
Wyoming  Water  Planning  Program  from  Paul  C.  Schweiger,  Water  Quality 
Division  of  Wyoming  Department  of  Environmental  Quality,  March  1976. 
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35.  Bighorn  River  Basin  Water  Quality  Management  Plan,  Wyoming  Department  of 
Environmental  Quality,  June  1976. 

36.  Wyoming  Water  Quality  Rules  and  Regulations,  Wyoming  Department  of 
Environmental  Quality,  1974. 

37.  Wyoming  Water  Pollution  Control  Program  Plan  for  Fiscal  Year  1976, 
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Reviewer's  Comments 

When  the  final  draft  of  this  report  was  submitted  to  the  Study  Team  members 
and  others  for  review,  the  reviewers  were  requested  to  divide  their  comments  into 
two  groups:  (1)  those  of  an  editorial  nature  that  involved  correction  of  mis- 
takes, improvement  of  grammar,  and  other  such  items  that  could  be  handled  by 
appropriate  changes  in  the  report  at  this  near-final  stage  of  its  preparation, 
and  (2)  those  of  a  philisophical  or  technical  nature  that  dealt  with  major 
shortcomings  of  the  report  or  the  report  preparation  processes.  These  latter 
types  of  comments  are  printed  below,  as  a  part  of  the  report,  for  the  benefit  of 
those  who  might  be  involved  in  similar  efforts  in  the  future. 

Almost  all  of  the  comments  received  under  the  group  (1)  category,  above, 
have  been  incorporated  into  the  final  report.  In  a  few  cases  there  were  con- 
flicts among  the  comments  themselves,  and  in  a  few  cases  the  comments  were  be- 
lieved to  be  in  error,  for  one  reason  or  another.  In  these  latter  cases,  the  . 
pertinent  problem  was  disposed  of  on  the  basis  of  staff  judgement. 

The  letters  received  under  group  (2)  are  listed  below,  and  are  printed  in 
the  following  pages.  Some  of  the  comments  in  these  letters  have  been  reflected 
in  the  final  version  of  the  report,  but  inasmuch  as  the  letters  as  submitted 
provide  some  very   useful  information  and  insights  into  the  study  process,  they 
are  reproduced  as  a  part  of  the  report,  to  make  the  record  complete.  Quite  a 
few  of  the  comments  note  that  the  report  material  is  already  out-of-date,  parti- 
cularly with  respect  to  recommendations  that  have  already  been  implemented  in 
full  or  in  part.  Changes  have  not  been  made  to  reflect  these  new  conditions, 
since  the  actions  now  being  taken  seem  not  to  conflict  with  at  least  the  general 
intent  of  the  recommendations. 

The  materials  that  follow  are: 

1.  Memorandum  of  January  6,  1978,  from  Bureau  of  Outdoor  Recreation. 

2.  Letter  of  January  11,  1978,  from  Bureau  of  Indian  Affairs,  and  related 
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material. 

3.  Memorandum  of  January  25,  1978,  from  Wyoming  Department  of  Agriculture. 

4.  Memorandum  of  January  30,  1978,  from  Wyoming  State  Engineer's  Office, 
with  attachments. 

5.  Letter  of  January  30,  1978,  from  Wyoming  Game  and  Fish  Department. 

6.  Memorandum  of  February  28,  1978,  from  the  Study  Manager. 

7.  Letter  of  March  7,  1978.  from  the  U.S.  Department  of  Agriculture. 
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United  States  Department  of  the  Interior 

BUREAU  OF  OUTDOOR  RECREATION 
MID-CONTINENT  REGION 


IN   SEPw  >    OETER 


D6427 


MAILING  ADDRESS 

Po«  Office  Box  2S387 
Denvfr  Federal  Center 
Denver.  Colorado    80-2S 


STREET  LOCATION: 

603  MUler  Court 
Lake«ood.  Coloradc 
Telephone  234--.S34 


JAN  6     1978 


Memorandum 

To:       Paul  Shore,  Study  Manager 

From:     Agency  Coordinator,  Bureau  of  Outdoor  Recreation 

Subject:  Wind-Bighom-Clarks  Fork  Planning  Area  Report,  Final  Draft, 
Yellowstone  Basin  and  Adjacent  Coal  Area  Level  B  Study 

We  have  reviewed  the  above  final  draft  provided  with  your  memorandum 
of  December  6,  1977.   Editorial  and  figure  changes  are  shown  on 
the  enclosed  pages  copied  from  the  draft  report. 

Two  river  components  were  not  included  in  the  Recommended  Plan  as 
presented  in  the  EQ  Plan.   Component  2  of  the  Bighorn  River,  north  end 
of  Wind  River  Canyon  to  Bighorn  Lake  -  98  miles,  was  excluded  due 
to  its  poor  Benefits/Cost  ratio;  however,  it  was  noted  on  page  VII-7, 
that  a  more  detailed  study  would  probably  show  that  costs  could  be 
reduced.   The  Popo  Agie  River,  which  flows  outside  the  National  forest, 
should  be  treated  in  the  same  manner.   Parts  of  the  river,  especially 
around  Sinks  Canyon  State  Park  and  where  fishery  values  are  high, 
should  be  recognized  as  having  significant  recreation  and  environmental 
attributes  and  should  be  provided  some  level  of  protection  to  preserve 
these  existing  values.   River  segments  recommended  as  Environmental 
Quality  (EQ)  components  were  provided  to  afford  maximum  protection  of 
the  river  and  its  immediate  environment.   VThere  these  components  have 
not  been  included  in  the  recommended  plan,  such  as  this  reach  of  the 
Popo  Agie,  the  report  should  recommend  that  some  level  of  management 
and  protection  be  considered. 

The  Study  Manager  and  Study  Team  members  have  done  an  excellent  job 
in  carrying  out  this  study  and  preparing  this  report.   The  Bureau  of 
Outdoor  Recreation  would  like  to  commend  all  those  who  participated 
in  this  effort  for  their  fine  work  and  for  maintaining  a  high  degree 
of  environmental  responsibility  throughout  the  study. 


Enclosure 

cc:   SLO,  Wyoming 
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United  States  Department  of  the  Interior 

BUREAU  OF  INDIAN   AFFAIRS 


IN   RKPLY   RKFKK  TO: 

Rights     Protection 


BILLINGS  AREA  OFFICE 

316  NORTH  26th  St 

BILLINGS.   MONTANA  59101 


Paul  Shore,  Study  Manager 
Yellowstone  Basin  and  Adjacent  Coal 

Area  Level  B  Study 
Missouri  River  Basin  Commission 
Korthfork  Star  Route 
Cody,  Wyoming  82414 

Dear  Mr.  Shore: 
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Wa  have  reviewed  the  subject  reports  whose  purpose  was  to  formulate 
a  plan  including  alternatives  for  conservation,  development  and 
management  of  water  related  land  resources  of  the  Yellowstone  Basin 
and  adjacent  coal  fields  to  satisfy  multi-purpose  objectives.   Our 
understanding  is  that  the  full  set  of  reports  will  cover  all  of 
Montana,  North  Dakota,  and  Wyoming. 

The  objectives  of  these  reports  were  directed  to  identification  of 
the  best  options  for  use  of  natural  resources  to  meet  the  states  and 
national  needs  within  the  limits  of  physical,  social,  institutional, 
and  other  constraints  that  have  been  or  may  be  imposed. 

One  of  the  conflicts  or  constraints  is  Federal  vs.  State  water  rights, 
particularly  Indian  and  other  reserved  rights.   The  Bureau  of  Indian 
Affairs  with  its  varied  program  is  involved  with  Indian  interests. 

As  trustee  for  Indian  tribes  in  Montana  and  Wyoming  the  Bureau  of 
Indian  Affairs  has  responsibility  to  scrutinize  studies,  plans  or 
developments  that  might  infringe  upon  Indian  land,  water  or  other 
rights  that  resulted  from  treaties,  acts  of  Congress,  executive 
orders  or  otherwise.   Of  immediate  concern  is  the  Wind,  Bighorn, 
Clarks  Fork,  and  Tongue  Rivers  which  are  in  the  Yellowstone  drainage, 
with  overall  Indian  interests  involving  Montana,  Wyoming  and  North 
Dakota,  which  are  in  the  Missouri  River  Basin. 

There  are  suits  pending  in  Federal  Court  on  behalf  of  the  Crow  and 
Northern  Cheyenne  Tribes  to  adjudicate  waters  of  the  Tongue  and  Big 
Horn  drainages.   Another  is  by  the  Northern  Cheyenne  Tribe  on  its 
o\'m   behalf  to  adjudicate  reserved  v;aters  in  the  Tongue  River  and 
Rosebud  Creek.   Still  another  is  by  the  State  of  Wyoming  against  the^ 
United  States  wherein  the  state  seeks  to  adjudicate  the  waters  of  the 
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Big  Horn  River  and  its  tributaries,  including  those  of  the  Wind 
River  Indian  Reservation,   Other  inportant  complicating  matters 
involve  Intake  Water  Company  vs.  Utah  International  and  Intake 
Water  Company  challenge  of  Article  X  of  the  Yellowstone  Compact 
which  it  purports  to  be  unconstitutional. 

^•/hile  the  Bureau  recognizes  these  two  reports.  Northeast  Wyoming, 
Wind,  Bighorn,  and  Clarks  Fork  basically  are  directed  at  an  area 
that  could  h-i  cci'.Lled  Korth;;ra  Tvyomlng.   It  impacts  Wyoming, 
llontana  and  the  Dakotas  insofar  as  Indian  rights  to  use  of  water 
and  natural  resource  developrent  is  concerned. 

In  the  Wind,  Bighorn,  Clarks  Fork  Study,  Volume  7,  the  statement 
on  page  11-56  discussing  Federal  reserved  rights  is  inaccurate 
in  stating  "...hence  such  private  rights  may  be  impaired  or 
destroyed  without  compensation  by  exercise  of  the  reserved 
right...".   If  the  Fciderai  rese.rve.d  right,  exists ,  there  i3  no 
"taking"  of  a  private  right  and  hence  no  compensation  due. 

In  view  of  the  intensive  studies  being  conducted  and  plans 
developed  for  implementation  of  Indian  water  and  other  resources, 
the  Bureau  cannot  agree  with  the  report's  summaries  that: 

1.  The  level  of  coal  extraction  will  be  high,  but  probably 
considerably  less  than  many  past  prognostications.   The 
demand  for  coal  may  not  be  as  high  as  formerly  anticipated, 
and  the  ability  to  mine,  transport  or  convert  the  coal  will 
develop  more  slowly  than  heretofore  predicted  considering 
the  multitude  of  problems  -  environmental,  social,  and 
economic  -  that  must  be  faced. 

2.  The  water  needed  for  any  conceivable  level  of  mining  and 
any  reasonable  level  of  conversion  or  slurring,  is  available 
within  the  study  areas,  without  jeopardizing  agricultural, 
municipal,  recre^itional  or  other  foreseeable  water  uses. 

3.  All  of  the  areas  that  will  be  most  seriously  affected  are 
avare  of  the  forthcoiaing  problons  and  are  prep'iring  to  meet 
them.   These  preparations  appear  to  be  adequate  to  avoid 
the  severe  boom-and-bust  problems  that  have  occurred  in 
other  areas  in  recent  years  -  but  even  with  careful  advance 
preparation,  critical  short-term  problems  are  very  apt  to 
develop. 

Indian  lands  are  similar  to  private  lands;  but  the  use,  development, 
and  managem.ent  are  often  inPluenced  by  the  trustee.   The  land,  \7ater, 
mineral,  plant  rasoui'cris,  etc.,  of  the  lin'i:-..i  reservation:-;  do 
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contribute  significantly  to  the  basin's  economy.   The  very  nature 
of  the  Government  trusteeship  has  to  be  recognized  when  other 
Federal  or  state  agencies  are  contemplating  or  planning  natural 
resource  developments.   The  reservation  lands,  as  do  private  lands, 
enjoy  at  times  benefits  that  stem  from  the  actions  of  both  Federal 
and  state  agencies.   The  legal  and  institutional  constraints,  and 
lack  of  Federal  funding  for  Indian  plans  and  development  involving 
water,  would  appear  to  be  the  most  significant  factors  involving 
private  and  public  development  of  the  basin's  resources. 

The  Federal  Government  insofar  as  funding  allows  is  planning  and 
programming  for  development  of  Indian  and  other  Federal  reserved 
water  rights  and  resources  which  are  not  taken  into  consideration 
in  these  reports.   In  view  of  the  substantial  effect  these  develop- 
ments would  have  in  the  Yellowstone  Basin  and  adjacent  areas,  we 
do  not  feel  the  reports  accurately  reflect  the  Federal  and  Indian 
resource  impact  on  the  area. 

Sincerely:3T>urs , 
ASSislsnt  Area  Director 
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''''i'lli'ilm 
Yellowstone  Basin  And  Adjacent  Coal  Area  Level  B  Study 

Missouri  River  Basin  Commission 

Paul  Shore  •  Study  Manager 
,  Northfork  Star  Route  •  Cody,  WY  82414 

(307)  587-9280  •  FTSO  328-1 1 10 

I 

January  16,  1978 


Department  of  the  Interior 
Bureau  of  Indian  Affairs 
Billings  Area  Office 
316  North  26th  St. 
Billings,  Montana  59101 

Dear  Sirs: 

This  is  a  response  to  the  Assistant  Area  Director's  letter  of  January 
11,  1978,  which  carries  a  reply  reference  of  "Rights  Protection."     The  letter 
comments  on  the  two  Wyoming  Planning  Area  report  drafts  that  were  prepared  as 
a  part  of  the  Missouri   River  Basin  Commission's  Level   B  Study  of  the 
Yellowstone  River  Basin  and  Adjacent  Coal  Area. 

We  appreciate  your  comments,  and  do  not  quarrel  with  your  general   conclu- 
sion that  the.  reports  do  not  accurately  reflect  the  Federal   and  Indian  resource 
impact  on  the  area.     However,  in  fairness  to  those  who  worked  hard  to  make  the 
studies  as  comprehensive  as  possible,   I  believe  your  letter  should  have  noted 
that  the  fundamental   reason  for  the  report's  shortcomings  in  the  Federal   and 
Indian  resource  area  was  that  those  who  were  in  a  position  to  provide  useful 
Inputs  --  the  BIA  and  the  Tribes  --  chose  not  to  do  so,   for  reasons  that  are 
understandable.     Your  letter  properly  might  have  noted  that  BIA  and  the  Tribes 
were  represented  at  the  Management  Group  (Policy)  level   by^Messrs.   George 
Jennings  and  Daniel  Old  Elk,  and  at  the  Study  Team  (Working)   level  by  Messrs. 
Robert  Harris  and  Arnold  Headley,  Chairmen  of  the  Shoshone  and  Arapahoe 
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Business  Councils,   respectively.     Each  of  these  and  other  BIA  and  Tribal    repre- 
sentatives --  and  particularly  Mr.  Jennings  --  were  as  helpful   as  they  felt 
they  could  be  under  the  curcumstances  of  on-going  litigation  and  other  contro- 
versy.    The  facts  are,  however,  that  none  of  them  was  able  to  provide  any 
specific  or  concrete  information  that  might  have  been  used  to  analyze  the  water- 
reservation  problem. 

In  any  group  study,  the  degree  to  which  any  functional   problem  can  be 
treated  is  dependent  upon  the  amount  of  information  and  the  degree  of  partici- 
pation and  leadership  provided  by  the  agencies,  organizations  and  individuals 
directly  concerned  with  that  function.     Since  neither  BIA  nor  the  Tribes  pro- 
vided any  substantial   inputs  to  the  Yellowstone  Study,  their  areas  of  interest 
were  not  as  thoroughly  treated  as  we  would  have  liked  for  them  to  be. 

Again,  the  problems  we  encountered  with  respect  to  the  Indian  question  were 
not  related  to  the  individuals  involved.     It  was,  rather,  one  of  being  obliged 
to  prepare  a  water  and  related  land  use  report  at  a  point  in  time  when  water- 
reservation-related  policies  were  vague  or  non-existent,  litigation  was  underway, 
public  attitudes  had  not  jelled,  and  other  factors  made  it  virtually  impossible 
for  those  individuals  to  participate  on  a  full-scale  basis. 

Your  January  11   letter  and  this  response  will   be  submitted  to  the  Commission, 
in  Omaha,  for  possible  inclusion  with  the  comment  material   to  be  reproduced 
with  the  final   version  of  the  Wind-Bighorn-Clarks  For^c  and  Northeast  Wyoming  report. 

Sirycerely,/  / 

//     "  ' 


Paul  H.  Shore 
Study  Manager 


PHS/jl 
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United  States  Department  of  the  Interior      ^ 
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IN  REPLY  RKFKR  TO: 


Rights  Protection 


BUREAU  OF  INDIAN   AFFAIRS 

BILLINGS  AREA   OFFICE 

316   North  26th  St. 

BILLINGS.   MONTANA   59101 


JAN  3  0  1978 


Paul  Shore,  Study  Manager 
Yellowstone  Basin  and  Adjacent  Coal 

Area  Level  B  Study 
Missouri  River  Basin  Commission 
Northfork  Star  Route 
Cody,  Wyoming   82414 

Dear  Mr.  Shore: 


We  apologize  for  leaving  the  impression  that  the  Yellowstone 
Level  "B"  Study  Group  was  not  overly  concerned  with  having  Indian 
participation  in  the  affairs  of  this  study.   You  were  correct  in 
pointing  out  that  the  tribes  in  the  Yellowstone  Basin  were  actively 
encouraged  by  the  Study  Manager  and  the  states  to  attend  the 
management  group  meetings  and  voice  their  opinion  about  the 
direction  the  study  was  taking. 

It  was  unfortunate  because  of  the  three  water  rights  suits  in  the 
Basin  that  the  resource  needs  and  problems  of  the  four  tribes 
could  not  be  fully  explored  and  reported  upon  in  the  final  reports. 
For  this  reason,  the  findings  and  recommendations  suggested  by  the 
management  group  in  the  final  summary  report  could  not  accurately 
reflect  the  situation  on  the  reservations.   This  is  not  the  fault 
of  the  mangement  group.   The  ongoing  court  suits  severely  narrow  the 
opportunities  for  open  discussions  about  Indian  resource  issues  and 
as  a  consequence,  problems  and  potentials  -  present  and  future  - 
could  not  be  evaluated  or  disclosed  to  the  extent  necessary.   We 
suggest  that  language  be  incorporated  in  the  report  emphasizing 
this  point. 

We  again  apologize  for  the  oversight  and  appreciate  the  efforts  of 
the  management  group  and  researchers  in  presenting  the  Indian 
picture  in  an  objective  manner  in  view  of  the  legal  constraints. 

'cerely  you^ 

'Area  Director 
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THE  STATEV/^4j|^^OF  WYOMING  ED  HERSCHLER 

GOVERNOR 

TELEPHONE;  (307)777-7321  CHEYENNE,  WYOMING    82002 

LARRY  J   BOURRET.  COMMISSIONER  BOARD  MB/IBERS 

FRANK  LILLEY,  LARAMIE 
CLARENCE  REED,  POWELL 
in-70  JOHN  EKLUND,  BUFFALO 

January  ^ib,    ly/cs  peter wrightclark. wilson 

FRED  HAGEMAN,  SHAWNEE 
..     ^     .,    ^     ^^     n      ..     r.     .,     •■  ED  HERSCHLER,  GOVERNOR 

MEMORANDUM  or  neal  hilston,  dean 

COLLEGE  OF  AGRICULTURE 
„         ,       „,  „  ,         ..  UNIVERSITY  OF  WYOMING,  LARAMIE 

TO:  Paul    Shore,   Study  Manager 

Yellowstone  Basin  and  Adjacent  Coal    Area  Level    B.   Study 
Northfork  Star  Route 
Cody,  Wyoming     82414 

FROM:  Kenneth  R.   Sturman,  Director,   Division  of  Ag  Planning 

and  Development,  Wyoming  Department  of  Agriculture    'K'^ 

SUBJECT:  REPORT  ON  THE  YELLOWSTONE  BASIN  AND  ADJACENT  COAL  AREA 

LEVEL  B  STUDY,  WIND-BIGHORN-CLARKS   FORK,  WYOMING 

The  Wyoming  Department  of  Agriculture  has  reviewed  the  report 
and  offers   the  following  comments. 

CHAPTER  X  --  CONCLUSIONS  AND  RECOMMENDATIONS 

(Page  X-1 )   --  Paragraph  2,  Agriculture:     Water  must  be  made  available 
for  late  season  use  and  new  lands. 

Restriction  on  future  development  is  closely  related  to  the  negative 
attitude  of  the  Federal  government  on  the  construction  of  dams  on  Federal 
lands . 

It   is  also  a   known   fact  the   Indian  water  problems  must  be  solved  before 
the  river  basin  can  expand  to  any  great  extent  as  to  water  for  agriculture 
or  other  beneficial    uses. 

(Page  X-2)   --   Fish  and  Wildlife:      If  we  are  to  have  an  adequate  instream 
flow  for  fish  it  is  a  must  to  develop  storage  to  regulate  the  flow. 

(Page  X-4)   --  Water  and  Land  Use  Regulation:      It  is   questionable  whether 
Wyoming  should  classify  streams  as  this  may  lead  to  single  purpose  use  and 
restrictive  as   it  pertains   to  water  development.      It  is   questionable   if  there 
is     need  for  additional   wild  and  scenic  rivers. 

(Page  X-5)   --  Recommendations:     Some  means  must  also  be  established  to 
supply  agriculture  water  as  well    as   fish   flows  when   it  becomes   inadequate 
during  the  irrigation  season  --  in  other  words,   this   is  a  two-edged  sword. 
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Paul   Shore 
January  25,   1978 
Page  Two 
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(Page  X-10)   --  Recreation  2:     I  see  no  reason  for  the  Department  of 
Environmental   Quality  to  be  included  as  a  lead  agency  on  the  suggested 
survey  and  study. 

(Page  X-11)    (Page  X-12)   --  Surface  Water  Quality,   Recommendation  1: 
The  comment,    "State  funds  should  be  used  particularly  on  state-owned  lands 
where  erosion  problems  are  significant."     This  is  much  too  broad  a  statement 
and  should  have  facts   for  support. 


KS/mn/11 

cc:         Larry  J.   Bourret,   Commissioner  of  Agriculture 

Frank  Trelease,   Director,  Wyoming  Water  Planning 
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THE  STATE    'M^fif^'^^    OF  WYOMING  ED  HERSCHLER 

GOVERNOR 

BARRETT  BUILDING  CHEYENNE.    WYOMING    82002 

WYOMING   WATER    PLANNING    PROGRAM 

January  30,  1978 


Mr.  Paul  Shore,  Study  Manager 
Yellowstone  Basin  &  Adjacent  Coal  Area 

Level  B  Study  _^ 

Missouri  River  Basin  Commission 
10050  Regency  Circle,  Suite  403 
Omaha,  Nebraska   68114 

Dear  Paul : 

In  reviewing  the  Wind-Bighorn-Clarks  Fork  draft  report,  the  following 
observations  were  made. 

The  conclusions  and  recommendations  appear  to  be  directed  more  at 
restrictions  and  controls  than  implementation  of  the  recommended  plan  or  its 
elements. 

1.   Page  VI-23  -  Number  2  (b) .   "Restriction  of  transfer  of  agricultural 
water  to  industrial  purposes."  To  date  there  have  been  no  major  transfers  of 
Wind-Bighorn-Clarks  Fork  study  area  water  from  agricultural  uses  to  industrial 
uses.   All  transfers  of  use  are  strictly  controlled  by  the  State  Engineer  and 
State  Board  of  Control  under  existing  statutes  which  require  that  transfers 
of  use  from  one  use  to  another  can  not  enlarge  upon  historic  diversion  or  con- 
sumptive uses,  nor  harm  other  appropriators. 

2..   Page  X-2  -  Conclusion  6.   "Fish  and  Wildlife  and  recreational  uses 
of  flowing  waters  in  streams  are  inadequately  protected  by  Wyoming's  present 
water  law." 

Protection  above  the  existing  system  operation  in  most  cases  would 
require  provision  of  stored  water  to  supplement  the  stream  flows  or  Game  and 
Fish  Department  purchase  of  senior  direct  flow  water  rights.   Present  water 
law  provides  for  stream  flow  maintenance  using  stored  water  to  maintain  the 
flow.   The  declaration  of  minimum  stream  flow  as  a  beneficial  use  of  water 
by  itself  would  not  guarantee  adequate  stream  flow,  but  it  would  provide  a 
basis  for  appropriations,  for  instream  uses  if  there  is  unappropriated  water 
in  a  stream. 

3.   Page  X-4  -  Recommendations  l:(b).   "Provide  authority  for  an 
appropriate  regulatory  agency  to  adopt  and  enforce  minimum  flow  regulations 
for  selected  streams,  after  due  consideration  of  all  potential  and  foreseeable 
beneficial  uses  of  the  streams." 
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Mr.  Paul  Shore 

Page  2 

January  30,  1978 


The  Constitution  of  the  State  of  Wyoming  declares  all  of  the  waters 
of  the  State  to  be  property  of  the  State  and  charges  the  State  Engineer  with 
administering  these  waters.   The  State  Engineer  through  the  water  commissioners 
can  now  supervise  the  delivery  of  stored  water  to  maintain  instream  values 
if  this  is  a  project  purpose.   The  State  Engineer  is  also  charged  with  planning 
for  the  orderly  development  of  the  State's  water  and  recent  studies  in  the 
Yellowstone  study  area  have  included  analysis  of  stream  flow  maintenance  as 
part  of  the  projects  analyzed. 

4.   Page  X-4  -  Recommendations  l:(c).   "Provide  a  legal  basis  for  manage- 
ment of  water  levels  in  newly  built  reservoirs  to  provide  minimum  practicable 
daily  and  seasonal  fluctuations  in  reservoir  (and  stream  flow)  levels,  where 
minimum  pool  levels  are  a  basis  for  benefits," 

While  this  is  perhaps  a  desirable  end  to  accomplish,  imposition  of 
strict  rules  could  alter  the  capacity  of  a  project  to  perform  its  beneficial 
purposes.   Benefits  assigned  to  the  providing  of  a  minimum  pool  apply  only  to 
the  minimum  pool  level  and  restrictions  of  other  project  purposes  at  levels 
above  the  minimum  pool  level  would  reduce  the  ability  of  the  reservoir  to 
function  as  planned  and  to  repay  its  cost.   Problems  could  also  arise  in 
operating  the  reservoir  to  realize  flood  damage  reduction  in  cases  of  unfor- 
seen  emergency. 

Also  attached  are  comments  received  by  our  office  from  the  Industrial 
Siting  Administration  and  the  Department  of  Environmental  Quality  Air  Quality 
Division. 

Sincerely, 

-fAavc/uJ  IajlIi/Cujl^ 

Frank  J.  Trelease,  Director 
Wyoming  Water  Planning  Program 

FJT:JWJ:ew 
Ends. 


I 


THE  STATE 


OF  WYOMING 


^eha^imeni  o£  Snm^cnmen/a/  Slualltu 


HATHAWAY  BUILDING 


AIR  QUALITY  DIVISION 
CHEYENNE,  WYOMING    82002 

January  24,  1978 


ED  HERSCHLER 

GOVERNOR 


TELEPHONE  777-7391 


TO:       John  W.  Jackson,  Wyoming  Water  Planning  Program 
State  Engineer's  Office 

FROM:     Randolph  Wood,  Administrator,  Air  Quality  Divisioi 
Department  of  Environmental  Quality 

SUBJECT:   Review  of  Chapter  X  of  Yellowstone  Level  B  State  Reports 


Page  X-7  Recommendation  1.   Considering  the  history  of  the  Federal  EIS 
program,  I  am  unable  to  see  that  expansion  of  this  type  of  effort  to 
other  actions  would  provide  any  significant  benefit  to  the  people  of 
Wyoming.   Good  objective  reviews  by  permitting  agencies  ultimately 
provide  for  the  protection  mandated  by  law  anyway. 

Page  X-7  Recommendation  5.   The  State  already  has  a  good  program  of  Air 
Quality  Data  gathering  in  place  and  the  data  is  published  annually.   In 
addition,  major  new  sources  of  air  pollution  are  required  to  operate 
ambient  monitoring  programs  to  identify  their  impact. 

Page  X-7  Recommendation  7.   The  subjective  nature  of  this  recommendation 
almost  renders  the  task  impossible  from  the  start.   For  example, 
quantifying  the  monetary  value  of  visibility  in  some  areas  is  virtually 
impossible. 

Page  X-9  Recommendation  2.   State  regulations  already  require  the 
installation  of  Best  Available  Control  Technology  on  significant 
sources  of  air  pollutants. 

Should  you  have  any  questions,  please  contact  me. 
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THE  STATE 


OF  WYOMING 


ED  HERSCHLER 

GOVERNOR 


EXECUTIVE  DEPARTMENT 


6£iic€  ci  ^ndu^i^ial  cri/lna  tMamlnii^i^ailcn 


SUITE  500  BOYD  BUILDING 

MEMORANDUM 


CHEYENNE,  WYOMING   82002 


TELEPHONE:     307-777-7368 


TO: 
FROM: 
DATE: 
SUBJECT: 


John  JacksoruJj|yo™ng  Water  Planning  Program 

Blaine  ^^^ro^j^  Drrecior 

Januai^y^rrTgyS 

Review  of  Chapter  X  of  Yellowstone  Level   B  State  Reports 


I  have  examined  the  Conclusions  and  Recommendations  contained  within 
Chapter  X  of  the  Level   B  report.      It  is  difficult  to  comment  on  the 
various  conclusions,   not  having  had  the  benefit  of  the   full   report.     The 
only  items  which  directly  relate  to  this  agency  are  set  forth  at  Recom- 
mendation 2,   p.   X-4;   Recommendation  1,   p.   X-7;  and  Recommendation  4,  p. 
X-9  of  the  discussion  relating  to  the  Wind-Bighorn-and  Clarks   Fork.     The 
same  items  are  repeated  in  part  within  the  discussion  related  to  North- 
east Wyoming. 

As  a  practical   matter,  our  review  of  industrial   siting  permit  applica- 
tions currently  includes  the  various  elements  set  forth  as  recommenda- 
tions.    In  my  judgement,  the  Siting  Council   is  currently  vested  with  the 
necessary  authority  to  require  that  municipal  water  supplies  be  made  ade- 
quate as  a  condition  preceding  approval   of  an  industrial   facility  applica- 
tion. 

I  would  appreciate  receiving  a  copy  of  the  Level   B  Report  when  it  is 
available  for  distribution. 


lii 


THE  STATE  '^^^^^yOF  WYOMING  ED  HERSCHLER 

GOVERNOR 


^afne  and  S^l^n  Q)€ha^ini€ni 


EARL  M.  THOMAS 

DIRECTOR 


CHEYENNE,  WYOMING    82002 

January  30,  1978 


Paul  Shore 

Northfork  Star  Route 
Cody,  WY   82414 

Dear  Paul: 

We  have  reviewed  the  final  draft  of  Report  Volume  7  on  the  Yellow- 
stone Basin  and  Adjacent  Coal  Area,  VJind-Bighorn-Clarks  Fork. 

Wyoming's  stream  classification  was  updated  in  1976  and  published 
in  1977.   As  a  result  of  this  update  there  have  been  some  changes 
of  the  stream  mile  by  class.   The  forth  sentence  of  the  paragraph 
on  Aquatic  Wildlife  on  page  11-30  should  be  changed  to  read  as 
follows : 

"Thirty  miles  of  stream  are  Class  I  (of  national  importance) ; 
463  are  Class  2  (statewide);  2,162.5  are  Class  3  (regional); 
and  the  other  1,212.5  are  of  local  or  no  significance  as  a 
fisheries . " 

A  copy  of  the  1977  Wyoming  Stream  Fishery  Classification  map  is 
enclosed  for  use  in  updating  the  map  on  page  11-31. 

Other  than  outlined  above  we  have  no  further  comments  concerning 
the  quantified  fish  and  wildlife  data. 

There  are  numerous  references  to  benefits  that  will  accrue  to  fish 
and  wildlife  as  a  result  of  specific  developments.   We  believe  many 
of  the  references  are  highly  speculative  and  premature  at  this  time. 
Large  scale  water  development  projects  seldom  result  in  net  positive 
benefits  to  fish  and  wildlife.   For  example,  among  the  National 
Economic  Demand  benefits  mentioned  are  increased  upland  game  habi- 
tat, increased  green  feed  for  big  game,  waste  grain  for  waterfowl, 
furbearer  habitat  along  canals.   Hov/ever,  grooming  and  lining  of 
irrigation  ditches  usually  destroys  wildlife  habitat,  and  increased 
green  feed  and  grain  crops  artificially  attract  wildlife  to  areas 
where  they  cause  damage  which  must  be  paid  for  by  the  Wyoming  Game 
and  Fish  Department.   These  costs  should  become  a  part  of  project 
costs  in  computing  the  cost  benefit  ratio. 


1  i  i  i 


Paul  Shore 
January  30,  1978 
Page  Tv/o 


The  Conclusions  and  Recommendations  chapter  is  quite  good,  however, 
we  wish  to  once  again  point  out  that  the  wording  of  Recommendation 
1(a)  on  page  X-4  making  minimum  stream  flow  maintenance  "subject 
to  the  same  appropriation  procedures  as  other  beneficial  uses" 
practically  negates  the  objective  if  the  premise  prevails  that 
storage  or  diversion  is  required  to  show  beneficial  use.   We  do 
not  have  any  problem  with  prior  water  rights  and  realize  these 
must  be  recognized. 


Also  in  Recommendati 
which  makes  one  ques 
program  that  is  impl 
tial  and  foreseeable 
to  say  two  things, 
flows  because  it  doe 
"potential  and  fores 
that  minimum  stream 


on  1  on  page  X-4  section  (b)  there  is  language 
tion  the  viability  of  a  minimum  stream  flow 
emented  after  "due  consideration  of  all  poten- 

beneficial  uses  of  the  streams."   This  appears 
First,  you  are  not  going  to  have  minimum  stream 
s  not  take  much  imagination  to  identify  other 
eeable  beneficial  uses."   Secondly,  it  implies 
flov7S  are  not  to  be  considered  a  beneficial  use. 


This  wording  fails  to  recognize  that  it  may  be  necessary  in  some 
instances  to  forgo  certain  types  or  magnitudes  of  water  development 
if  we  are  also  going  to  have  instream  flows. 

We  appreciate  having  this  opportunity  to  comment. 


Sincerely, 


xL/-i^ui 


'/ 


VI.    DONALD  DEXTER,  ASSISTANT  DIRECTOR 
WYOMING  GAME  AND  FISH  DEPARTMENT 


VJDD :  ag     " 

cc:   Frank  Trelease 
Fish  Division 
Game  Division 

Fish  &  Wildlife  Service-Billings 
(Attn:  Dave  Henry) 

Enclosure 
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Yellowstone  Basin  And  Adjacent  Coal  Area  Level  B  Study 

Missouri  River  Basin  Commission 

Paul  Shore  •  Study  Manager 
Northfork  Star  Route  •  Cody,  WY  82414 
(307)  587-9280  •  FTSO  328-1110 

February  28,   1978 


To  Whom  It  May  Concern: 

Now  that  the  final  comments  are  in,  and  this  report  is  being  readied  for 
printing,  I  feel  obliged  to  make  a  few  observations  about  the  study  processes 
from  the  viewpoint  of  an  interested  basin  resident  who  had  no  connection  with 
any  of  the  organizations  or  individuals  that  participated  in  the  Study. 

First,   I  believe  that  the  individuals  who  participated  in  the  Study  ~ 
whether  they  represented  local.  State,  or  Federal   constituencies  ~  should  be 
publicly  con^nended  for  their  dedication,  their  diligence,  and  perhaps  most  of 
all   their  ability  to  make  the  team  process  work.     Wide  differences  of  opinion 
were  compared,  argued  rather  vehemently  at  times,  and  always  compromised  in 
some  way  that  permitted  getting  on  with  the  job  at  hand.      I  am  sure  no-one  is 
entirely  happy  with  the  results  of  the  effort,  but  I  believe  all  who  were 
active  in  the  study  will   agree  that  the  team  members  made  an  honest  and  sincere 
effort  to  do  the  best  job  possible. 

Second,   it  is  interesting  to  note,  from  general   observations  re-inforced 
by  the  comments  re-printed  in  the  preceding  pages,  that  those  who  are  most 
critical  of  the  report  and  the  report  processes  are,  in  what  seems  almost  di- 
rect proportion,   those  who  contributed  least  to  the  effort.      I  mention   this 
point  only  because  it  identifies  a  problem  that  is  inherent  in  the  Study  Team 
approach   to  planning.     When  there  is  no  technical   staff  to  fill    in  gaps  in  input 
data,  the  quality  of  the  output  is  directly  and  entirely  related  to  the  degree 
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of  participation  of  those  interested  in  each  functional  area.   If  any  functional 
group  fails  to  carry  its  share  of  the  load,  the  results  in  that  functional  area 
are  almost  certain  to  be  inadequate.  Even  worse,  perhaps,  is  the  fact  that 
those  who  participate  on  a  full  scale  basis  have  their  positions  well  analyzed 
and  well  documented,  and  they  tend  to  influence  group  decisions,  either  con- 
sciously or  accidentally.  In  short,  if  a  study  of  this  type  is  to  be  done  on  a 
"study  team"  basis,  the  organizations  interested  in  each  functional  area  cannot 
afford  to  participate  on  anything  less  than  a  full-scale  basis  if  they  expect 
their  area  of  interest  to  get  equal  consideration. 

Third,  the  local  interests  are  discriminated  against,  in  this  type  of 
effort,  because  they  are  not  funded  to  particpate,  as  are  the  State  and  Federal 
agencies.  I  certainly  do  not  advocate  putting  everyone  who  is  interested  in  a 
particular  study  on  the  study  payroll.  I  am  firmly  convinced,  however,  that 
this  type  of  study  process  could  be  significantly  improved  if  all  of  the  funds 
available  for  the  study  were  physically  deposited  in  a  single  account,  to  be  ad- 
ministered by  the  management  group  without  regard  to  the  money  source.  In  the 
Yellowstone  study,  the  Management  Group  in  effect  contracted  with  the  Federal 
agencies  to  complete  certain  specified  tasks  for  certain  specified  amounts, 
using  federally-appropriated  funds.  Generally  the  process  worked  well,  and  in 
the  yery   few  cases  where  the  information  called  for  was  not  in  fact  needed  or 
provided,  the  money  was  refunded.  The  States,  however,  used  money  from  their 
regular  appropriations  to  finance  their  participation.  This  worked  satisfac- 
torily in  Wyoming  because  the  State  representatives  provided  inputs  on  a  timely 
basis,  but  had  the  State  representatives  not  been  diligent,  the  value  of  State 
participation  would  have  suffered  because  there  was  no  administrative  control 
over  State  activities,  from  the  management  point  of  view.  The  public  representa- 
tives were  paid  only  mileage  for  attending  meetings,  unless  they  were  fortunate 
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enough  to  have  a  parent  organization  that  could  pay  their  expenses  and/or  sala- 
ries.     In  most  cases  the  time  they  spent  on  the  study,  which  was  \iery  substan- 
tial, was  in  effect  a  personal  gratuity.     This  system  is  patently  unfair,  and 
it  is  not  conducive  to  realizing  the  real  potentials  of  joint  endeavor  under 
the  concensus  type  of  operation.      If  all  participants  were  treated  as  the 
Federal   agencies  were,  with  specific  amounts  of  money  allocated  to  individual 
organizations  in  return  for  completing  well-defined  assignments,   the   inputs 
would  be  more  complete  and  more  consistent,  and  the  inevitable  compromises 
would  be  more  realistic  and  comprehensive.  ^ 

Fourth,  the  time  schedule  for  the  study  was  wholly  unrealistic,  consider- 
ing the  study  process  and  the  staffing  involved.     The  schedule  was  based  on   the 
amount  of  time  it  might  have  taken  a  large  in-house  staff  to  do  the  necessary 
work.     The  schedule  seemed  to  ignore  three  very  important  factors  —  the  time 
it  takes  to  make  multiple  copies  of  everything  and  get  it  to  and  from  the  team 
members;  the  inevitable  delays  while  one  or  a  few  members  of  the  team  are  slow 
in  responding;  and,  the  problems  of  a  single  technical   staff  man  in  each  area 
of  necessity  being  out  of  the  office  a  significant  part  of  the  time,  with  ma- 
terial  that  needs  attention  lying  in  wait  for  his  or  her  return.     This  latter 
problem  would  have  been  less  severe  had  the  Assistant  Study  Managers  been 
housed  in  a  single  office  with  the  Study  Manager  —  an  arrangement  that  would 
fiave  had  other  advantages. 

Fifth,   in  spite  of  these  and  other  problems  that  surfaced  during  the  study^ 

the  give  and  take  of  this  type  of  study  process  was  extremely  valuable 
to  the  participants  and  to  the  study  area,   irrespective  of  any  use  that  may  be 
made  of  the  report  itself.      It  was  an  education  for  all   of  us.     The  report  is 
far  from  perfect,  but  those  who  contributed  to  ibs  development  can  well  be 
proud  of  their  efforts. 
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UNITED  STATES  DEPARTMENT  OF  AGRICULTURE 
SOIL  CONSERVATION  SERVICE 


P.  0.  Box  2440,  Casper,  Wyoming  82602 

si^RjKi   RB  -  USDA  Comments  for  Yellowstone  Basin  and      "'^■''''  March  7  1978 
Adjacent  Coal  Area  Level  B  Study;  ' 

Wind-Bighorn-Clarks  Fork  Planning  Area  Report 


Don  Ohnstad,  Principal  River  Basin  Planner 
Missouri  River  Basin  Commission 
Suite  403,  10050  Regency  Circle 
Omaha,  Nebraska  68114 

The  Forest  Service  has  requested  that  the  following  disclaimer  be  included 
in  the  Wind-Bighorn-Clarks  Fork  Planning  Area  Report. 

"There  are  several  places  in  this  report  where  the  Study  Team 
chooses  to  include  recommendations  regarding  Congressional  classification 
of  land  and  water  resources.  While  the  Forest  Service  recognizes  the 
privilege  of  any  organized  group,  entity,  or  individual  to  make  such 
recommendations  or  take  a  position  on  such  issues,  the  Forest  Service 
must  remain  separate  from  such  recommendations  or  positions  in  order  to 
protect  its  imperative  to  conduct  non-prejudicial,  detailed  studies  on 
the  same  issues  at  some  future  time  in  accord  with  its  assigned  mission." 

The  principle  of  minimum  streamflow  as  a  legitimate  use  of  water  needs 
to  be  included.  The  report  should  state  that  on  National  Forest  System 
lands  the  Forest  Service  is  responsible  for  and  is  conducting  physical, 
biological,  and  social  studies  to  establish  a  reasonable  range  of  instream 
flow  volumes  to  satisfy  reservation  purposes. 

In  this  report  we  want  to  clarify  the  recommendations  for  "administrative 
designations  of  wild,  scenic,  or  recreation  rivers."  There  is  no  adminis- 
trative authority  for  such  action;  the  designation  of  a  component  of  the 
National  Wild  and  Scenic  Rivers  System  is  exclusively  vested  in  the 
Congress. 

The  Forest  Service  can  administratively  manage  a  river  for  protection  of 
wild,  scenic,  or  recreational  values,  but  we  cannot  "designate"  such  a 


river. 


Acting 


Frank  S.  Dickson 

State  Conservationist 

USDA  Representative,  Management  Group 

cc: 

Norman  Landgren,  ESCS,  Lincoln,  Nebraska 

Sam  Becker,  FS,  Missoula,  Montana 

Paul  Shore,  Study  Director,  Cody,  Wyoming 
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TO 


UNITED  STATES  DEPARTMENT  OF  AGRICULTURE 
SOIL  CONSERVATION  SERVICE  


P.  0.  Box  2440,  Casper,  Wyoming  82602 

siiRjici   RB  -  USDA  Comments  for  Yellowstone  Basin  and       r)ATf-:  »,ppu  7  1070 
Adjacent  Coal  Area  Level  B  Study;  '^^'^''"  '' 

Wind-Bighorn-Clarks  Fork  Planning  Area  Report 


Don  Ohnstad,  Principal  River  Basin  Planner 
Missouri  River  Basin  Commission 
Suite  403,  10050  Regency  Circle 
Omaha,  Nebraska  68114 

The  Forest  Service  has  requested  that  the  following  disclaimer  be  included 
in  the  Wind-Bighorn-Clarks  Fork  Planning  Area  Report. 

"There  are  several  places  in  this  report  where  the  Study  Team 
chooses  to  include  recommendations  regarding  Congressional  classification 
of  land  and  water  resources.  While  the  Forest  Service  recognizes  the 
privilege  of  any  organized  group,  entity,  or  individual  to  make  such 
recommendations  or  take  a  position  on  such  issues,  the  Forest  Service 
must  remain  separate  from  such  recommendations  or  positions  in  order  to 
protect  its  imperative  to  conduct  non-prejudicial,  detailed  studies  on 
the  same  issues  at  some  future  time  in  accord  with  its  assigned  mission." 

The  principle  of  minimum  streamflow  as  a  legitimate  use  of  water  needs 
to  be  included.  The  report  should  state  that  on  National  Forest  System 
lands  the  Forest  Service  is  responsible  for  and  is  conducting  physical, 
biological,  and  social  studies  to  establish  a  reasonable  range  of  instream 
flow  volumes  to  satisfy  reservation  purposes. 

In  this  report  we  want  to  clarify  the  recommendations  for  "administrative 
designations  of  wild,  scenic,  or  recreation  rivers."  There  is  no  adminis- 
trative authority  for  such  action;  the  designation  of  a  component  of  the 
National  Wild  and  Scenic  Rivers  System  is  exclusively  vested  in  the 
Congress. 

The  Forest  Service  can  administratively  manage  a  river  for  protection  of 
wild,  scenic,  or  recreational  values,  but  we  cannot  "designate"  such  a 


river. 


Acting 


Frank  S,  Dickson 

State  Conservationist 

USDA  Representative,  Management  Group 

cc: 

Norman  Landgren,  ESCS,  Lincoln,  Nebraska 

Sam  Becker,  FS,  Missoula,  Montana 

Paul  Shore,  Study  Director,  Cody,  Wyoming 
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SIIRJI XI: 


TO 


UNITED  STATES  DEPARTMENT  OF  AGRICULTURE 

SOIL  CONSERVATION  SERVJCE_ 

P.  0.  Box  2440,  Casper,  Wyoming  82602 


RB  -  USDA  Comment 
Adjacent  Co; 
Wind-Bighor 

Don  Ohnstad,  Pri 
Missouri  River  f 
Suite  403,  1005 
Omaha,  Nebraska 

The  Forest  Ser 
in  the  Wind-Bi 
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